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advertisement. 

T he Committee appointed by the Uoyal Society 
to dired: the publication of the Plulo/ophical 
Tra/jfalJions, take this opportunity to ac.iua'nf the 
public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in fevcral for- 
mer l‘ra?ifa5iions, that the printing of them was al- 
ways, from time to time, the Angle ad of the re- 
fpedive Secretaries, till the Forty-feventh Volume. 
And this information was thought the more neceffary, 
not only as it has been the common opinion, that they 
were publiftied by the authority, and under the di- 
redion, of the Society itfelf j but alfo, becaufe feveral 
authors, both at home and abroad, have in their writ- 
ings called them the itraf^a^ions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereft themfelvcs any further in their publication, 
than by occafionally recommending the revival of 
them to fome of their fccretaries, when, from the par- 
ticular circumftanccs of their affairs, the ‘TranfaSlioni 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the public, that their ufual meetings 
were then continued for the improvement of know- 
ledge, and benefit of manl.ind, the great ends of their 
firfl: inllltution by the Royal Charters, and 'ivhich they 
have ever fince Readily purfued. 

But the Society being oi late years greatly inlargcd, 
and their communications more numerous, it was 
thought advifcablc, that a Committee of their Mem- 
bers fliould be appointed to leconfider the papers read 
before them, and fcled out of them fuch, as they 
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Should judge moft proper for publication in the future 
iranfaBims ; which was accordingly done upon the 
ztithof March 1752. And the grounds of theirchoice 
are, and will continue to be, the importance or Angu- 
larity of the fubjeds, or the advantageous manner of 
treating them j without pretending to anlwer for the 
certainty of the fads, or propriety of the reafonings, 
contained in the feveral papers fo publiflied, which 
muft ftill reft on the- credit or judgment of their re- 
fpedive authors. 

It is likewife neceflary on this occafion to remark, 
that it is an eftablifhed rule of the Society, _ to which, 
they will always adhere, never to give their opinion, 
as a body, upon any fubjed, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perfons, through 
whofe hands they receive them, are to be confidered 
in no other light, than as a matter of civility, in re- 
turn for the refped fhewn to the Society by thofe 
communications. The like alfo is to be faid with 
regard to the feveral projeds, inventions, and curio- 
dties of various kinds, which are often exhibited to 
the Society j the authors whereof, or thofe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to fuch reports, and public notices j 
which in fome inftances have been too lightly cre- 
dited, to the dilhonour of the Society, 
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PHILOSOPHICAI. 

TRANSACTIONS. 


1. Alt Account of a Mummy, mfpeSfcd at 
London 1763, In a Letter to William 
Heberden, ikf. D. F. R. S. frottt John 
Hadley, M. D. F. R, S. 

Dear Sir j 

Read Jan. 12, N the 1 6 th of December 1763, 

Dr. Wollafton, Dr. Blanfliard, 
Dr. Hunter, Dr. Petit, the Rev. Mr. Egerton Leigh, 
and Mr. Hunter, met at my houfej that we might 
together infpedt a Mummy, which I had received 
from the Mufeum of the Royal Society. 

Our intention was j to examine the manner, in 
which this piece of antiquity had been put together j 
to compare it with the accounts given of thefe prepa- 
rations by ancient authors; and to fee, whether 
tliere were any traces left of the fofter parts ; and, if 
fo, by what means they had been preferved. A greater 
VoL. LIV. B number 
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number of authors have written on this fubjedl:, than 
I was aware of ; fo that, in all probability, we have not 
made any new difeoveries. I enclofe to you the re- 
fult of our enquiry ; and the few obvious reflexions 
which occurred. If they appear to contain any 
thing worthy notice, you will pleafe to communicate 
them to the Royal Society. 1 am. 


Charter-Houfc, 
Jan. loth, T764, 


Dear Sir, 

Your moft obedient and 
Obliged humble Servant, 

John Hadley. 


The 



T he Mummy, which is the fubjcft ot' tbclul- 
lowing p^gcs, is the firft article in Dr. Grew’.*, 
Catalogue of the rarities of the Royal Society, lie 
informs us, that it was a prefent from Henry Duke 
of Norfolk j and was an entire one, taken out of the 
Royal Pyramids. He then proceeds to dclcribe the 
manner, in which the fcveral parts were wrapped up ; 
but this he has not done exadly : as mod of thefc 
very parts had evidently never been opened, till wo 
examined them : and were then found in a very dif- 
ferent date from that in which they are reprclentcd 
by him. 

This Mummy had been greatly injured, before it^ 
came into our hands ; the head had b..on taken olF 
from the body; and the wrappers, witli which 
they had been united, having been deftroyed, the 
cavity of the thorax was found open towards the neck: 
and part of the upper crud, with the clavicles, hav- 
ing been alfo broken av/ay, the iieads of the ojjk 
humeri prefented themfclvcs covered with a thin 
coat of pitch. 

The feet alfo had been broken off from the legs ; 
and were fixed, by wires, to the end of the wooden 
cafe in which the Mummy lay. 

The outward painted covering, which reached from 
the upper part of the ched nearly to the bottom of 
the legs ; had been removed and fadoned on again by a 
great number of ordinary nails, driven up to the head 
into the fubdance of the Mummy. This had mod pro- 
bably been done by thofc, who had orders fomc years 
fince to repair it j and by this, and by the manner in 
which they had fadened on the feet, they feem to 
have done their work in a mod clumfy manner. 

B 2 This 
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This whole external covering of the fore part of the^ 
Mummy confifted of feveral folds of broad pieces of 
linnen cloth ; made to adhere together by fomc viicous 
matter, which had not yet loft its property : and the 
whole had received an additional degree offtrengthand 
lubftance from the coat of paint laid on. The figures, 
which were not entirely defaced, were fo much of the 
lame kind with thofe which the writers on thisfubjed: 
have deferibed, as to make any account of them here 
needlefs: and, indeed, they were all fo much injured, 
as to render a particular defeription of them very 
difficult, if not impoffible. 

There were not the left remains of hair or inte- 
guments, on any part of the head ; fome parts of the 
Ikull were quite bare j particularly about the tempo- 
ral bones : which had the natural polifti, and appeared 
in every relped like the bones of an ordinary Ikull. 
To other parts of the fkull adhered feveral folds of 
pitched linnen ; which together were near half an inch 
in thicknefs : on removing them, they were found to 
have been in adual contad with the bone ; fo that 
the integuments muft have been taken away, before 
the wrappers were at firft applied. 

The under jaw was loft : and the fuperior maxillary, 
fphenoidal and ethmoidal bones, were broken awayj 
the Jorame^ occipitale was ftopped up with pitch, with 
which alio the inner part of the fkull was lined} this 
feemed to have been poured in at the joramen, and 
made to apply to the feveral parts of the infide of the 
fkull, by turning the head in different diredions} the 
wave of the melted pitch from fuch motion appear- 
ing very plain. The infide of the fkull was in many 
places covered very thinly j and, in fome few, which 
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the fluid pitch had mifled, it was quite bare. The 
pitch, which flopped up the foramen occipitale, had 
on it*the imprcffion of one of the vertebra of the 
neckj and externally about the joramen adhered a 
conflderable quantity of pitch. 

The outward painted covering being removed, 
nothing but linnen fillets were to be feen : which en- 
clofed the whole Mummy, 

Thcfe fillets were of different breadths ; the greater 
part about an inch and a half, thofe about the feet 
much broader : they were torn longitudinally j thofe 
few that had a felvage having it on one fide only 5 the 
uppermofl fillets were of a degree of finenefs nearly 
equal to what is now fold in the fliops for fd. 
per yard, under the name of long lawn ; and were 
woven fomething after the manner of Ruflia-fheet- 
ing : the fillets were of a brown colour, and in fome 
meafure rotten. Thefe outward fillets feemed to owe 
their colour to having been fleeped in fome gummy 
folution ; as the inner ones were in pitch. 

The fillets immediately under the painted covering 
lay in a tranfverfe diredbon; under thefe, which were 
many double, they lay oblique, diagonally' from the 
fhouldcrs to the ilia. Under thele the fillets were 
broader, fome nearly three inches ; and lay longitu- 
dinally from the neck to the feet, and alfo from the 
flioulders down the fides; on which there was a re- 
markable thicknofs of thefe longitudinal fillets : un- 
der thefe they were again tranfverfe, and under thefe 
again oblique. 

The fillets in general externally did not adhere to 
each others but, though pieces of a conflderable length 
could be taken oif intirc, yet (from the great age) 

fo 
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ib tender was tlie texture of the clodij that it was im- 
poffible regularly to unroll them. 

As the outward fillets were removed, thofc that next 
prefented themfelves had been evidently fteeped in 
pitch, and were in general coarfer, in folds, and more 
irregularly laid on; as they were morediftant from the 
furface. The inner filleting of all was fo impreg- 
nated with pitch, as to form with it one hard black 
brittle mafs; and had been burned nearly to a 
coal. On breaking this, it appeared in many places 
as if filled with a white efflorefcence : like that ob- 
fervable on the outfide of pyjiieSi which have been 
expofed to the air. This efflorefcence however had 
nothing faline to the tafte ; and did not diflblve in wa- 
ter ; but inftantly difappeared, on bringing it near 
enough to the fire to be flightly heated ; and was folu- 
ble in ipirit of wine. 

In the cavity of the abdomen we found feveral 
fmall pieces of bone, which had the appearance of 
dry oak, mixed with crumbled pitch; under this was 
found more folid pitch, which adhered to the 
fpine. 

After cutting away the mafs of cloth and pitch 
which covered the thorax ; we found, the arms had 
been laid ftrait down by the fides of the cheft, and the 
ulna and radius bent upwards, and laid with the 
hands acrofs upon the bread:, the right hand being 
uppermoft. 

The bones of the fingers were loft ; but the me- 
tacarpal bones were found, broken off, and fallen into 
the thorax. 

The filleting, which went round the upper part of 
the body, included the arms alfo ; but they had evi- 
dently 
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dently been firfl wrapped feparatcly, then laid up m 
the pofition in which we found them, and the hol- 
lows^ which they formed filled up with pieces of 


pitched cloth. 

In the cavity of the thorax there was alfo a confi- 
derablc quantity of crumbled pitch and fplinters of 
dry bone; and, as in the prog! CIS of this examination 
we continually found, thit Ionic of the bones did, 
as we laid them bare, fi-paratc into fuch fplinters ; it 
is very probable, that this appe,irance was owing to 
the Mummy’s having been handled in a rough man- 
ner, and much fhaken by the perfons who had dri- 
ven it full of nails, when they weic employed to re- 


pair the outfide of it. 

On our fiifl: opening a way into the thorax^ we 
imagined the ribs were defiroyed ; but, upon a more 
accurate examination, they were found entire ; but fo 
bedded in the pitcli, and fo black, and burned into 
the mafs, as to make it difficult to diflinguifli thefe 
very different ful -ft uiccs from each other. 

The bones of the (pine and of the pehls were 
in tlae fame flate with the ribs; only rather more 
burned. 

There was a confidcrable thickiicfs of hard folid 
pitch lining the cavity of the thorax ; this had been 
evidently liquified, and poured in ; and retained that 
gloffy appearance on its lurfacc, which is obferva- 
ble on pitch that is fuffered to cool without being 
dift'jrbed. 

On breaking through this hard cruft of pitch, to 
examine the vertebre? and the ribs, the pitch, which 
was under this cruft and neareft to the bones, was 
crumbly and foft ; and, on being expofed to the air, 
grew perfedly moift, in a very ftiort time. 
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The lower extremities were wrapped feparately in 
fillets to nearly their natural fize, and then bound 
together ; the interftices being rammed full of pitched 
rags. 

On cutting through the fillets on the thighs, the 
bones were found invefted with a thin coat of 
pitch; and the filleting was bound immediately on 
this. 

The tibia and Jibula of each leg were found alfo 
wrapped in the fame manner j and the bones in adtual 
contad with the pitch : excepting in one or two 
places, where the pitch was fo very thin, that the cloth 
appeared to adhere to the bone itlelf. 

The feet were filleted in the fame manner 5 being 
firft bound feparately, and then wrapped together. 
The filleting had been by fome accident rubbed off the 
toes of the right foot j and the nail of the great toe 
was found perfeft : the laft joints of the bones of the 
lefler toes had been broken away *, by which it ap- 
peared, that thefe bones had been penetrated and their 
cavities quite filled with pitch. The filleting about 
the heel had alfo been broken away, and the bones 
of the tarfiHi and fome of the metatarfal bones had 
fellen out and were loftj leaving the remaining filleting 
like a kind of cafe. 

The fillets on the left foot were perfedt j except on 
the heel, and where they had been divided from thofe 
of the leg J a fmall portion of the tendo Achillis ad- 
hered to the Qs calcisi and fome of the ligaments to 
the ajiragalas. 

On cutting into the fillets on the foie of this foot, 
they were found to enclofe a bulbous root. The ap- 
pearance of this was very frefii j and part of the thin 

Ihining 
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nilnin^ fkin came ofF with a flake of the dry brittle 
filleting, with which it had been bound down ; it 
feemed to have been in contadt with the flclh • 
the bafe of the root lay towards the heel. [Vide 
Tad. I.] 

This difeovery immediately brought to mind a 
paflage in Projper Alpinm and gave fome ap- 
pearance of probability to a relation, which, as 
he himfelf infinuates, might give great realbn to 
doubt his veracity. Speaking of the ftone image 
of. a fcarabauSj which was found in the breaft of a 
Mummy he adds : “ Incredibile diSfu, rami rorifma- 
rini qui una cum idolo inventi fuenmt, folia ufqiie 
adeo viridia et recent ia vifa fuerunt^ ut ed die a 
“ plantd dererpfi ei pojki apparuer'mtP 

The fillets were removed front thia iJaot with great 
care } they were much impregnated with pitch, ex- 
cepting about the toes j where the feveral folds unit- 
ed into one mafs, being cut through, yielded to the 
knife like a very tough wax. The toes being care- 
fully laid bare, the nails were found perfeft upon 
them all} fome of them retaining areddifli hue, as 
if they had been painted ; the Ikin alfo, and even the 
fine fpiral lines on it, were flill very vilible on the un- 
der part of the great toe, and of the three next ad- 
jpining toes. Where the fkin of the toes was de- 
ftroyed, there appeared a pitchy mafs, rcfembling 
in form the flclhy fubftance } though fomewhat 
fhrunk from its original bulk. The natural form 
of the flefh was preferved alfo on the under part 
of the foot} near the bafes of the toes. On the 


* ProfperAlpinus rerum J'igyptiaium, l:c; cumnotis VcfllugH, 
*735- pag* 36 - , , 
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back of the toes appeared feveral of the uUnfa 
tendons. 

The root juft mentioned was bound to the foot by 
theftiieting that invt-fted the mctatarfal bones; nomore 
of this filleting was cut away, than was juft fuflicient 
to fhew, without removing from its place, a fubftance 
which had been preferved in fo extraordinary a 
manner. 

On cutting away the fillets which covered the tar-- 
Jus^ the bones adhered ftrongly together ; and Were 
covered with hard pitch : with which they feemed 
thoroughly impregnated. 

On cutting away this outward pitch, there appeared 
very diftindtiy the tendons of the peroiieus anticus 
and pojiicus, the tendons of the exterd^ Sgitorum 
longus^ and the tendon of the tibialis anticus and be- 
fides thefe a confiderable portion of the ligaments of 
the tarfus. 

On examining the cafe formed by the pitch and 
fillets, which had covered the right foot, and out of 
which the bones had been taken j there was a very 
plain mould left, in which there had been enclofed 
another root firailar to that we difeovered in the left 
footj and in which fome of the external fhining fkin of 
the root ftill remained. 

During this whole examination, if we ' except 
what was difeovered in the feet, there were not found 
ihe left remains of any of the foft parts. 

All the bones of the trunk Were bedded in a mafs 
of pitch i and thofe of the limbs were covered with a 
thin coat of it, and th6n ftivathed in the fillets : which 
(as has been mentioned) in Ibme placeswhere the 
pitch was very thin, leemed to adhere to the bone 
4tf^> 
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The cavities of many of the bones, on being bro- 
ken, were found quite full of this fubftance ; the me- 
tacarpal bones were fo as were the radii^ and many 
others: the ribs, as was before mentioned, were impreg- 
nated with itj. and fo burned, as to be with difficulty 
diftinguiflied from it : in which ftate alfo, were the 
vertebra and the bones of the fehh. 

The pitch had alfo penetrated into the cellular part 
of the head of the thigh bone ; the fmall bones of the 
toes were quite full : but it had not entered into all 
the metatarfal bones. 

From experiment it has been found j that, bones 
and flefh being boiled in common pitch, it will per- 
vade the fubftance and fill the cavities of the former : 
and the latter will he fo impregnated witla it, as to be 
reduced to an uniform bladbtw«i«.433^j.notinthe 
left refembling flefti. 

This treatment however will not account for the 
ftate, in which this Mummy was found j for, if the 
flefh had not been previoufly removed, though its 
appearance would have been entirely changed, yet 
the filleting could never have been found in contaft 
with the bones. 

From this laft circumftancc it is ,moft likely that 
the body, excepting the feet, had been reduced to a 
fkeloton, before it was laid npi it is alfo pretty certain, 
that it muft have been .kept forac time in boiling 
pkch} both before and after forac of .the layers. of the 
innermoft filleting were laid on. 

The feet feem to have ibecn fwathed, at left in part, 
before they were coipmaitted to the hot pitch : and 
this feems to h^^ve perva4<?ft tke bandages, th® 
and the bones, ‘ . 

C 2 
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It IW3 been irnn-incd, thnt the |\-Incipal m.itt.T 
•ufed by the /Jijiyptuni . for inibahru);;; was the cij- 
■p:K'/fLS i but \vftat we found was oertainly a vegeta- 
b'.c preduedon. The finell in burning was very un- 
like ihrt of a/jJx's'iiis ■, nor did it retemble that of 
the common pitch of the fir-tree : being rather 
aioniatic. 

It was compared with a variety of reGns and 
gum - refins ; but feemed not to referable any 
.of them, excepting myrrh 5 and that but very 

nightly. 

In all probability, it was not a fimplc fubftance ; 
but might be a mixture of the refinous produdtions 
of the country, with the pitch of that tree which they 
had in greateft plenty. 

The Herodotus and the 

Ke^l/iet of Hidorus Siculus -f*, was mofi: probably the 
tar of the cedar } it is the iubllance fiiid by thei'e au- 
thors to .be ufed for embalming ; Galen % rnentions 
its power of prefbrving bodies j and § Diofeorides calls 
it Nejcgtf fpeakingof thecedar, lays j thatthe 

tar was forced out of it by fire, and that in Syria it 
was called cedrium: cujus tanta vis ejl, ut in 
Mgypto jj corpora bominum defundiorum eo perfufa 
ferventur. 

Some branches of the cedar were procured from 
the phyfic garden ^tGoelfea-f and, being treated in 
.the manner deferibed by Pliny, yielded tar and 

* Herodot. Euterpe, pag. 119. ed. Gronov. 

f Diodor. Sicul. lib. i. p.8 2. ed. Ehodomanni. 

j Galen, de fimpl. Med. Facult. lib. vii. cap. 16 . 

§ Diofeorides de mat. medic, libi. cap. 105* P^g* 
Francof. 1598. 

g Plinii Hiftor, lib xvi. cap, ii, pag. 382. ed. Dalccamp. 

■ ■ pitch 
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pitch, which had no aromatic fmell, and fecmed 
in many refpeas fimilar to the produce of the 
fir-tree. Tlicre muft undoubtedly therefore 
have been feme other refinous matter mixed with 
the ccdrhim. 

The pitch of this Mummy was carefully diftilled j 
but gave no other produce, than what might be ex- 
peded from a refinous body; the caput mortuum, 
when burned and elixated, yielded a fixed alkali ; to 
this may be attributed the moifture, which the pitch, 
that was in contad with the fpine and thofe other 
parts which were moft burned, contraded on being 
broken and expofed to the air ; for this pitch had an 
alkaline tafte, and had been more than melted j hav- 
ing been burned to a caput mortuum. 

A great variety of experime nts w ere made on this 
pitchy matter; the refult of them all tended to prove, 
that it had not the left rcfemblance io afphaltusi but 
was certainly a vegetable refinous fubftance, 

Monf. Rouelk, in the Memoirs of the Royal Aca- 
demy of Sciences for 1750, has given us a very ela- 
borate and ingenious treatife on embalming : wherein 
he has chemically analyfed the pitch of fix different 
Mummies, 

From his obfervations ; from what Pietro della 
Valle^^ and yoannes Nardius “j” at the end of his edi- 
tion of Lucretius^ have written on this head ; from 

* Viaggi di Pietro della Valle, Tom. 4. 

t Lucretius Joannis Nardii de Funeribus .®gvptiorum Ani- 
madvetfio 50. p. 627. Thefe accounts of della Valle and Nar- 
dius are alfo to be met with in the 3d vol. of Athanaf. Kirchcr's 
Oedipus jEgygpt, 
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what Dr. Middleton $ obferved in the Mummy 
which was opened at Cambridge ; from the Mc- 
moires of Count Cayhs^ in the 23d vol. of Acad, 
des Infcript. et Belles Lettres; and from this prefent 
examination j it appears, that various methods of em- 
balming were pradlifed among the JEgyptians 5 and 
that they ufed different materials for this purpofe: and 
though Herodotus and Diodorus Siculus have giv- 
en us reafbn to expedt to -find the bodies in a much 
more perfedt ftatc, than we ever do meet with 
them, yet, on the other hand, it is evident ; from 
the foot of this Mummy which we examined, 
and from the account Monf. Rouelk and Count 
Caylus have given us in the above mentioned 
Memoires j that all the flefhy parts were not always 
previouily Aeftroyed, 

X Middleton’s works, vol. 4. Germana qusedam Antiquita- 
tis monumenta. 


II. The 



II. fJje Sequel of the Cafe of Mr. Butler, 
of Mofeow, Printed in Philofophical 
Tranfaclions, Vol. L. p. 19. Communi- 
ated by Mr. Henry Baker, F. R. S. 

• 

Read Jan. rp, T N the year 1757 I had the honour to 
17C4. ^ communicate to this Royal Society, 

from Dr. James Mounfey, F. R. S. late Privy-coun- 
cellor and chief Phyfician to the Emprefs of RufSa, 
the very extraordinary cafe of Mr. Butler, a paper- 
ftainer at Mofeow, who, on mixing verdegris and 
falfe-gold leaf with a(jua fortis, by way of ex- 
periment, for the producSidift Tjfneofdurs, and ftirriflg 
the mixture with a fmall pair of feiflars, was foon 
after affedted with a burning pain, firft in one finger, 
then in his whole handj afterwards in the other 
hand: in his legs, toes, llioulders, back, belly, 
forehead, eyes, and by turns in every part of his 
body, ftiooting from place to place, like flafhes of 
lightning, as he termed it. He complained likewife of 
great anxiety and pain at the pit of the ftomach, as if 
a burning iron was laid on it, with inany other dan- 
gerous and uncommon iymptoms, which in about ten 
days abated, and after a time fecihdd ihtirely gone : 
for the particulars whereof, and the manner in which 
he was treated by Dr. Mounfey, I muft refer to the 
account printed in the 50th Vol. of the Philofophical 
Tranfadions, p. 19. 

Thus much being neceffarily premifed, I now take 
the liberty to lay before you a letter to me from Dr. 

5 Mounfey, 
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Mounfey, with a farther account of the cafe of this 
fame Mr. Butler. 


Dr. Mounfey ’s Letter to Mr. Baker. 

Dumfries, Mar. 4 th, 1763. 


Dear Sir, 

1 AM afliamed that I have delayed folong per- 
forming my promife to fend you the fequel of 
Mr. Butler’s cafe, which you thought would be very 
agreeable to the Royal Society : but I partly waited 
to fee if any thing farther remarkable would follow, 
and ahb I was for a Jong time after that {0 hurried 
with affairs, that I fcarce bad a moment to myfelf. 
I remember you wrote me word, that the Society 
does not much attend to theory and conjeSure; fo I 
fhall omit to give my opinion of caufes and their way 
of operating, and only fend a fimple narration of 
fadts, in the fame order they happened, extradted 
from my notes taken upon this occanon. 

In my former account of Mr. Butler’s cafe, it is 
faid, that he had recovered his perfedk health and 
ftrength: yet after that he was often fubjedkto ail- 
ments of the nervous kind, .and became fenfibly 
affedted not only by the fmell of paints, but even the 
handling of feme kinds of metallic inodorous bodies 
gave him anxiety, tremor, faintings, and many other 
uneafy fymptoms. 

The handling of verdegris, vitriol, and the like, 
threw him into thefe diforders j and he allured me, 
that the handling copper or iron liad the fame elfedi: 

on 
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on him. I often heard his complaints j but, as i 
deemed them imaginary, or fenfations raifed by the 
apprehenfion, I oftentimes only ftrove to undeceive 

his fancy. However, I began to fee, by fome 

accidents, that there was more reality than I had be- 
lieved, and that his iirft accident had left a dilpofition 
of the body fufceptible to fuch impreffions. 

One day having got home a box of Ceruffa, he took 
out fome lumps to examine the quality, and handled 
them without the lead fulpicion of harm j but in a 
few hours after this he was taken with anxiety, pal- 
pitation of the heart, and a fenfe of trembling and 
weaknefs of the whole body. He was obliged to 
go to bed ; he took fome ipirit of Hartflaorn, fweated 
moft plentifully, and next day was recovered. Many 
things of this Ibrt happened to him : but I fliall only 
give you an account of the 'ihdft^xtraordinary attack 
which happened to him June 26th, 1758. 

Mr. Butler ftill wanting to make experiments, but 
not daring to meddle with the operations himfelf, 
direfted his wife to make fome compofitions of blue 
vitriol, alum, quick-lime, burnt alabafter, and 
things of this kind. — They were boiled in fix feveral 
pots, then let ftand fome time, and the thin or watry 
part poured off. She brought thefe pots to her huf- 
band to look at: He was fond to try the colours him- 
felf, and, without any apprehenfion, he took fome 
of thofe precipitations outol each pot, with the middle 
finger of his right hand, and rubbed them on grey 
paper to try the colours. He then put them away, 
and thought nothing more of the matter, drank 
and was veity well till about three hours thereafter. 
Then he began to be uneafy, and found pain in his 
You LIV. D 
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arms# and erpecially in his right hand j he bccanw 
Ikk at ftomach, and felt a trembling oyer his whole 
body. He ftrove lo get the better of this attack, and, 
waied llowly about for fomc time, but turned pale 
feint, and fell down. He foon recovered again, and, 
feill thinking to matter the illnefs, drank tvro or three 
glaffes of wine, which he vomited up again. This 
began at noon, and at fix in the evening I found him 
in bed frighted and fweating'. His pulfe was Aen 
regular but quick : he was fick at ftomach, with anxiety* 
I ordered him fome faline draughts, and plenty of 
fhin warm liquors. In the night he fleep^ fafut hx* 
differently: his complaints were not continual, butre* 
turned by fits, with ftretchings of the limbs# tremor, 
D f n ^ ttarting of the tendons over the whole body, and 
when he began to Humber he was ditturbed wilii 
ffightful dreams of fire. 

27th, Early in the mormng he obferved many 
4 immM pQtpk Sp(M hfe Imda, X found them juft 
like purple petechise : the moft on his right arm, and 
perceptible throi^ the thick iltia of the ptdm of tint 
hand There were alfo Ibme on the other arm and 
legs, and ibsne oi a deeper colour on the thighs, hut 
very few on the reft of the body. As his pulfe was 
now grown quicker, X fiafpe^lcd this to be a petechial 
fever; but there beiug no fevers of that kind then in 
towi^ and befides, as I could not recondyis tiie other 
CKCointtance^ I remained undetermined and much 
peapliexsd by all thefe appearances; About four in tim 
afitemoon be wm apin feared with great anxiety, and 
pndtingbaruiigpaiinsintiiefe^: the toes were extra- 
ordinary red, and he had feeqoent ftretchings. Thefe 
went almoft off m afew houra, 

aJMa, 
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aStli, He was not fo much troubled with the fre- 
i^uent returns of his complaints • his pulle was ^uick> 
and the fpots kept out with itching. 

29th, He was much the fame as yefterday, only 
more cheerful in the intervals, and the fpots appeared 
fewer. He got frequently out of bed and walked in 
the room. 

30th, The attacks returned much feldomer, and 
he would not keep in bed, but walked a great deal 
about the room, though his pulfe was ftill feverifli. 
Many of the fpots difappeared : moft were grown pale, 
andfbme of a dun hue: Thofe on the palm of ther 
right hand were almoft gone. — He faid, the fpots 
grew always fairer every time the fits returned, and 
then he feltpricfcing pain with great hekt, efpecially 
on the infides of his arras and Tegs, and in his feet 
and toes. 

July I ft, I found him walking about the room, 
his pulfe ftill quick. Laft night he had been pretty 
eafy and free. The fpots were pale and difappearing. 
He took a laxative, which operated very well. 

2d, Laft night he got pretty good reft, but this 
morning the prickling and tremorous fenfation over 
the whole body returned^, but did' not laft long. He 
afterwards got up, walked about, and looked after 
his bufinefs. The fpots were moftljr gone. He ob- 
fervcd, that the pricking pains in Ha arms and legs, 
and in alarge ^ot on JUs back (which troubled him, 
in aH his former accddbnts) came now only in the for®» 
noons, and then almoft ceafed for the reft of die 
d^. 

3 d, EttiiydijngmnicH the fame, but the attacks 
were lighter. 

0 2 4th 
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4th, Very little difference} only now and then h* 
was troubled with a glowing painful fenfation im- 
medially under the &in, fometimes inone part of 
the body, fometimes in another, a fpot about the big- 
ncfi of a crown piece. 

5th, Things much the fame. 

6th, The attacks flighter, with the fame feelings, 
yth, Very little change, but rather better. 

Hitherto I was moflly an obfervator; and, not being 
forced by an abfolute neceffity, I did not chufe to load 
him, at an uncertainty, whh many drugs. I had 
given him little more than abforbent nitrous pow* 
ders : but now, as he had no fever, but was rather 
lax and weak, and his nervous fyftem affedled, I 
ffiought I might begin to give him things more pow- 
erful, and therefore ordered as follows t 

Extra<a. Cortic. Peruvian, drach.ij. 

Aurandor. 

Gum. Ammoniac. 

Myrrh, ana drach.j 

Sal. Martis drach. is. 

‘ Syrup. Ctwtic. Aurant. q. f. — F. Pillulae lingufe 
gran. iv. deaur. fig. capeat mane et vefperi v. 
Pillulas. 

Here, in prefcribing, I had attention to- the anti- 
pathy nature had Ihewn to iron, therefore took care 
the quantity in each dofe fhould be very fmall, the 
Sfil martis freely making two grains. 

8th, He took a dofe this night, was veryrefllefi,, 
and greatly affedled with all the former fymptoms, 

9th, He laid, he felt this medicine ftruggling with, 
the difomper within himjTafwallowed, though with 

great 
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great reladance, another dofe early in the morning. 
Sj lefs than three hours he was again taken very ill, 
with anxiety, a fenfe of trembling over the whole 
body, and as if prickling fparks were flying out every 
where. — When I came to him, he begged me to 
change this medicine, and faidit was like to have-killed 
him. Having heard all his complaints, I made the 
pills be put away, and promifed he Ihould have no 
more of them : but his fear and averfion were fo 
great, that the moment I was gone he ordered the 
box to be taken out of the houfe and thrown- 
quite away. 

• loth, Hepaffedthisnighttolerably, andfoundhim- 
felf much, better in the morning: but the complaints 
came by turns as before.- - 

From this till the aoth, I hinr fondry me- 
dicines, but with little more effed than to eafe him 
now and then : for the complaints always returned 
again in different manners and at uncertain times ; but 
nothing extraordinary happened. 

On the 20th, I gave him a dofe of Epfom fait, 
which he had been ufed to take : it purged very well; 
but, immediately on its lewingoff to work, his body 
flxuck out with great numbers of fmall red fpots, 
without other inconvenience except a little extraordi- 
nary heat in the fldn. 

2 1 ft. The fpots were almoftgone, and he found 
himfelf more cool and eafy than before. 

2 2 d, He took another dofe, and the fpots returned 
in* the fame way more than the firft day : he found 
alfo the fame relief. After this he took more dofes- 
of the feme falti always intermitting a day or two. 
The fpots returned,, but every time fewer appeared ; 
and at laft none appeared on taking thefo f^ts. 
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This f 4 cathardcum amarum came from England ^ 
and whether fonae vitriolic acid hadb^n ufedin 
making it, I do not know } but it is likely there 
had. 

From the firft of Auguft he took no medicines j 
the attacks were grown much lefs frequent and flights:: 
only he often felt in the night time like the ftroke of 
an eledtrified body. 

Auguft 13. He was awaked this night by pain, a® 
if burning irons had been clapped to the inftdes of 
hjis legs, with anxiety and a fenfe of tremor over 
the whole body. I was fent for, but his complaint 
were greatly diminiftied before I came. I found his 
pulfe very quick, irregular and fmall : but I could 
find no new caufo for the return of his complaints. 
He had after this fome ftnaller attacks : but in the 
night of t^ 23d, he was foized with a violent fit of 
the fiypp foirt, with ^etdbings, and as if prickling 
{parks were flying continually out of the flan, Hp 
had palpitation of the heart, and complMucd of the 
want of breath.; his left fide turned cold, and his 
right fidp grew liotter. When I came he was grown 
better, but the pulfe ftill jnery fmall, firequent and 
inordinate. 

%(.th. He was again attacked in the fame manner 
in the night time, and it alfo went off in the feme 
mgpner : but he now grew feverifli and kept his bed 
fome days. 

wcard JlretcUngf I mean the {fretdbing.of 
his body apd- limbs by a flow and gentle convulfion 
of the estfiofor mufcles s for in all the attacks I never 
obferved the fleanjres any way affeuftisd. His feel 
ings were frequently fo odd that, he laid, he could 
not deferibe them. He often felt a/s if his. left fide,) 
« . from 
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from his head to his wafte was empty, and that 
Hiiilions of fmall bodies were drove up and down 
with great velocity : which he likened to the fhaking 
of peas in a bladder. 

I tryed matiy kinds of remedies to rid hiih of this 
diforder. He found often relief from them, but the 
ailments returned agrin. The remedy I found the 
moft effedual was my putting him on a milk diet, and 
makhg him drive hard on a cart every day, forenoon 
and afternoon, which he continued to do for feveral 
weeks. His complaints all decreafed j and, when he 
was threatened with an attabk, a few drops of fpirits 
of hartlhern and lavendar, or the like, were now 
ef fetvice to him, which formerly had no effcdt. In 
fllort, I gave him again animal food, and he kept his 
health pfetty well. ' \ 

The firil year after this he was always fearful j and- 
«ften complaining, of what appeared to me fmall 
things, but by little and little he got the better of 
thejfe alfo. Though he always continued to avoid - 
handling metals, minerals, or things painted with 
tlc^ bodies. When I left RulEa, he was very well j 
and I have lately heard by a letter that he continues lb } 
aiid I believe d^rvesthe fame circumfpetftieh about 
and metftli ^ 


tnfbe 



Ill, fhe Defiriftion of a new and fafe '€rane, 
which has four different Powers ; immted 
hy Mr* James Fergufon, F* R* S, 

Read Jan. 19, rx^HE Common crane confifts only of 
X ^ axlej and the 

rope, by which goods are drawn up from fhips, winds 
or coils round the axle, as it is turned by men walk- 
ing in the wheel. But, as thefe engines have nothing 
to flop the weight from running down, if any of 
the men happen to trip or fall in the wheel, the 
weight defcends, and turns the wheel rapidly back- 
ward, and tofles the men violently about within it j 
which has produced melancholy inftances, not only 
of limbs broke, but even of lives loft, by this ill- 
judged conftrudion of cranes. And befides, they 
have but one ^wer fbr all forte o£ •^fci^ts j Iq that, 
they generally fpend as much time in raifiijg a frnaU 
weight as raifing a great one. 

Thefe dangers and imperfections made me think 
of a method of remedying them. And for that 
purpofe, I have contrived a crane with a proper ftop 
to prevent the danger, and with different powers^ 
fuited to dif&i'ent weights j ib that there might be 
as little loft of time as poiSbIe ; and alfo, that when 
heavy goods are let down into ftiips, the defeent may 
be r^kr and deliberate. 

This crane has four different powers : and, I be- 
Keve, H might be built in a room eight feet in width } 
die gib being placed on the outftde of the room. 


Three 
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Three trundles, with different numbers of ftaves, 
are applied to the cogs of a horizontal wheel with an 
upright axle j and the rope, which draws up the goods, 
coils round the axle. The wheel has 96 cogs, the 
largeft trundle 24 ftaves, the next largeft 12, and 
the fmalleft has 6. So that the largeft trundle makes 
4 revolutions for one revolution of the wheel and 
it’s axle, the next largeft makes 8, and the fmalleft 
makes 16. A winch is occafionally put upon the 
axis of either of thefe trundles for turning it j the 
trundle being ufed that gives a power beft fuited to 
the weight : and the handle of the winch defcribes a 
circle, in every revolution, equal to twice the circum- 
ference of the axle of the wheel. So that the 
length of the winch doubles the power gained by 
the revolutions of each trundle. 

As the advantage gained by any machine or engine 
whatever, is in dired proportion of the velocity of 
the power to the velocity of the weight j the powers 
of this crane are eafily eftimated; and are as fol- 
lows. 

If the largeft trundle be turned by the winch, it 
will make four revolutions for one revolution of the 
great axle on which the rope coils in drawing up the 
weight : and as the length of the winch is double 
the femidiameter of the axle, the power gained will 
be as eight to one : that is, a man will be able to raife 
eight times as much weight by means of the engine, 
as he could do by his natural ftrength without it j al- 
lowance being made for fridion. 

If the weight be too great for this power to raife, 
the fecond trundle may be turned by the winch, 
which will turn the wheel and axle twice as flow as 

VoL. LIV. E the 
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the iargeft trundle did} becaufe it makes twice as 
many revolutions for one revolution of the wheel and 
it’s axle ; and then the power gained will be as fix- 
teen to one, becaufe the velocity of the power will 
be fixteen times as great as the velocity of the weight. 

If the weight be too great for this power to raife 
(which we ftill fuppofe to be exerted by one man) the 
winch may be put upon the axis of the third (or 
fmalleft) trundle, and then, in turning the winch, 
the power gained will be as thirty-two to one. 

But if the weight fliould be too great, even for this 
power to raife, the power may be doubled by draw- 
ing up the weight by a double rope, going under a 
pulley in the moveable block which is hooked to the 
weight, below the arm of the gib ; for then, the 
power wiil be as fixty-fbur to one. If the block has 
two pullies, and the rope be twice doubled below 
theno, the power will be as 128 to one; and fo on, 
by adding more pullies, according to any required 
proportion. 

Whilft the weight is drawing up, the racch-teeth 
of a wheel flip round below a catch or click that falls 
fucceffively into them 5 and fo hinders the crane from 
turning backward, and detains the weight in any part 
of it’s afeent, if the worker fhould happen acciden- 
tally to quit his hold of the winch } or choofe to reft 
himlelf before the weight is quite drawn up. The 
catch, in this crane, is conflrudtcd much in the fame 
way as in the great crane at Briftol, invented by the 
late Mr. Padmore, of that city. 

In order to let down a weight, the man who works 
the crane pulls down one end of a lever of the fe- 
cond kind, which lifts the catch out of the ratchet- 

wheeb 
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wheel, and gives the weight liberty to defcend. But 
if the defcent be too quick, he pulls the lever a little 
farther down, fo as to make it rub againft the round 
edge of a wheel, by which means he lets the weight 
go down as flowly as he pleafes j and, by pulling a 
little harder, he can ftop the weight, if needful, in 
any part of it’s defcent. If he accidentally quits his 
hold of the lever, the catch immediately falls, and 
Hops the whole machine. 

In the figure of this crane [Tab. I.l A is the 
great wheel, and B it’s axle on which the rope C 
coils. This rope goes over a pulley D in the arm 
of the gib E, and is hooked to the weight F for 
drawing it up. G is the winch, H the largeft tilin'- 
die, I the next largeft, and K is the axis^ of the 
fmalleft trundle, which is fuppofed to be hid from 
view by the upright fopporter L. M is a trundl^ 
which is turned by the great wheel ; and on die axis 
of this trundle is fixt the ratchet wheel N, into the 
teeth of which the catch O falls. P is the lever, 
from which goes a rope QCi^over a pulley R, to the 
catch j the end of the rope being fixed into the lever 
and catch. S is an elaftic bar of wood, of which, 
one end is fcrewed to the floor ; and from the other 
end (out of fight in the figure) goes a rope to the 
farther end of the lever, beyond the pin or axis on 
which it turns in the upright fupporter T. The ufe 
of this bar is to keep up the lever from tubbing 
againft die edge of the wheel U, and to let the catch 
keep in the teeth of the ratchet-wheel. But, when 
the end P of the lever is pulled down, it lifts the 
catch out of the ratchet wheel by means of the rope 
and gives the weight F liberty to defeend : 

^ B a but 
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but if the lever be pulled a little farther down than 
what is fuffident to lift the catch out of the teeth of 
the wheel, it will rub againft the edge of the wheel 
•V, and thereby hinder the too quick defcent of the 
weights and will quite Hop the weight if pulled hard. 
And if the man fhould happen inadvertently to let 
go the lever, the elallic bar will pull it fuddenly up, 
and the catch will fall down into the wheel, and flop 

the machine. ^ . 

WW are two upright rollers, above the axis or 
upper gudgeon of the gib E : their ufe is to let the 
rope bend upon them, as the gib is turned to either 
fide, in order to bring the weight over the place to 
which it is intended to be let down. 

N. B. The rollers ought to be fo placed, that if 
the great rope were ftretched clofe by their outermoft 
iides, the half thicknefs of the rope may be perpen- 
dicularly over the center of the upper gudgeon of 
the gib. For then, and in no other pofltion of the 
rollers, the length of the rope between the pulley in 
the gib and the axle of the great wheel will be al- 
ways the fame, in all pofitions of the gib ; and the 
gib will remain in any pofition to which it is turned. 

When either of the trundles is not ufed in work- 
ing the crane, it may be drawn off from the wheel, 
after the pin near the axis of the trundle is drawn 
out, and the thick piece of wood is raifed up a little, 
behind the outward fupporter of the axis of the trun- 
dle. But this is not material: for, as the trundle has 
no fridhon on its axis but what is occafioncd by its 
own weight, it will be turned by the wheel without 
any fenfible refiftance in working the crane. 


IV. or 
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IV. 0 / the Moon’s Dijiance and Parallax: 
A Letter to Andrew Reid, Efq\ from P. 
Murdoch, D,D. and F.R.S, 12 N07. 
1763. 

SIR, 

Read Jan. 26, TT Have at your defire wrote out what I 
X mentioning to you in our lafl con- 
verfation j of an eafy rule for determining the Moon’s 
diftance, from the received theory of central forces : 
which I wifti may merit your approbation : it will at 
leaft ferve as a teftimony of the cfteem and regard 
w'ith which I am, &c. 


L 

Sir Ifaac Newton inveftigated the law of gravitation, 
in the duplicate ratio of the diftance of the central 
body inverfely, from the following data. 

1. The length of a fimple pendulum which vi- 
brates in one fecond of time, gave him, by Huygens’ 
theorem, a determinate meafure of the force of gravi- 
ty, at the place of obfervation. And, by his own 
theory, he could thence infer the like meafure for 
any other place, of a given latitude *. 

2. The Earth’s femidiameter was computed from 
the Abb^ Picard’s meafure of a degree of the terreftrial 
meridian. 

* See one of the Efiap prefixed to BufeUng’s Geogapby. 

3. The 
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3* The Moon’s parallax, as determined by the 
moft fkilful aftronomers, gave him the Moon’s diftance 
an femidiameters of the Earth. 

4. The time of a periodical month gave him the 
ratio of the verfed fine of the arc of the Moon’s orbit 
which the defcribes in one Jecond, to the radius. 

And from thefe his conclufion was j that the gra- 
vitation at the Earth’s furface, being diminithed as the 
fquare of the diftance from the Earth’s centre increafes, 
would, at the diftance of the Moon, produce a fall 
from reft, in out fecond, precifely equal to that verfed 
fine. Or, that the gravitation of the Moon toward 
the Earth, being increafed as the fquare of that dif- 
tance is diminilhed, would, at the Earth’s furface, be 
of the fame quantity as that of falling bodies is (by 
the experiment of the pendulum) adtually found 
to be. 


II. 

But the law of gravitation, thus deduced, being 
found to hold univerfiiliy, and reciprocally, amongft 
ail the great bodies of our lyftem, fo that even the 
minute anomalies of their motions are explained from 
it ; we may now aflume it as given, and make the 
Moon’s Mfimce the quantity fought. 

Thus, writing F for the number of feet which a 
body filling from reft, defcribes, in •vacuo., at the 
equator, in one Jecond, V for the verfed fine of the 
arc of the moon’s orbit deferibed in the fame time, 
to the radius unity, D for the femidiameter of the 
equator in feet, and the ratio of the diftance of the 
centers cf the earth and Moon, to the femidiameter 
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of the earth, that of X to i : We fhall have, by 
the general law, the Moon’s fall In i", equal to 

~ ; but the fame fall is equal to V x D X X j whence 

X^ = and X = is the diftance fought, 

in femidiameters of the equator. 

Now a fimple pendulum which beats feconds, mea- 
furing, at London, 39.126 inches 5 if the ufual al- 
lowance is made for the weight of the air, and for 
the Newtonian figure of the Earth % the weight 
taken off by the centrifugal force being like- 
wife reftored, a fecond-pendulum at the equator would 
be 39.154 inches long. And, by Huygens’ rule, 
half this lengtli is to the initial fall in one Jecond^ in 
the duplicate ratio of the diameter of a circle to it’s 
circumference: that fall therefore, at the equator, 
and in vacuo, is 16.10185 feet; the logarithm of 
which number is 1.2068645 = log. F. 

The toi/es in a degree of the equator, or, which 
is the fame, in a degree of the meridian at lat. 54^, 
being nearly 57200, the logarithm of the number 
of feet Englilh in the femidiamcter of the equator, , 


that is log. D will be nearly — 
And the log. verfed fine of the Moon’s 
arc in 1", being — — — 


— 7.3211900,, 
I — 12.5492882, 


Their Sum 


—5.8704782 


taken from log. F, leaves 4 * 5*33^3863, a third of 
which is 1.7^87954, die logarithm of X 
60.08906 femidiameters of the equator. 


And! 


* See the Efiay quoted above. 
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And the aridimetical complement of this laft loga- 
rithm, which is — 2.2212046, is the log. tangent of 
the Moon’s mean horizontal parallax at the equator ; 
which therefore, is 57' 12", 34. 


Such would be the diftance of the Earth’s and 
Moon’s centers, were the Earth immoveable : but it 
is fomewhat increafed by their revolution round their 
common centre of gravity. 

Writing A' 4- 1 for that diftance, divided by the 
centra of gravity in the ratio of at to i ; imagine a 
fpherc of the fame dimenfions as our earth, placed 
at that centre, to exert the fame attradtive force on 
the Moon as our Earth aftually does, the periodic 
time remaining unaltered : then muft the d enfity o f 
this fphete be diminifhcd in the ratio of to xq- 1 1% 
that its nearer diftance from the Moon may be com- 
penfated by the defedt of denfity and attra<^ve force. 
If now an inhabitant of the fiditious earth were fup- 
pofcd to compute its diftance from the Moon, in 
the manner juft now fhewn j the quantities V and 
D would be tlie fame as in the former calculation ; 
but hisy would be to our F, as jc* to xq-i*, and 

thence, his x would be to our X as to ’> 

that is, X = -“. 4 - X X. 

This is the diftance from the fiditious Earth, or 
from the common centre of gra vity; but (T) the 

diftance from our Earth, is^^ X 4- X X, greater,- 

OC A' X * 


2 


as 
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as was fuppofed, in the ratio of to x ; th at is^ 

T=ZJ~' X t]-* kX=Z 1“- X X= Vi±i xX. 

;v+l! ^+ll <- f -t 

Sir Ifaac Newton, from mQ phanomena of the tides,^ 
eMmated the ratio of x i to « to be that of 
40.788 to 39.788. In that cafe, the cubic root of 

will have for its logarithm 0.0035934; which 

added to 1.7787954, the logarithm of X computed 
for an immoveable earth, gives 1.7823888, the lo- 
garithm of 60.5883 femidiameters of the equator. 
And the Moon’s horizontal parallax, for this diflance, 
is 56' 44", 07. 


IV. 


On the other hand, if we had obfervations of die 
Moon’s parallax (and diftance) which could be 
reckoned exaft enough for the purpofe, we might 
thence determine the ratio of x to i, diat is, the ra- 
tio of the quantities of matter in the Earth and 
Moon. 

For having and i likewifo 

T being given from Obfervation, and X cofnputed as 
above ; it is manifeft that the ratio of a? i to 
and, by divifion, that of to i, or of the mafe or 
the earth to that of the Moon, is given. 

For example, if it Ihould be concluded from good 
obftrratinns, that T, tbe Moon’s mean diftancd, i^ 
604. fettidianjetefs of the equator j for the logaridSta 
of this difrahbe, which is 1.7817554, take thb lo- 
garithm of X, Of i'. 7784954, thrice dife rehiilnder 
VoL. LIV. F ' ■ wUl 
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will be 0.00888, the logarithm of = 1.020665 

SC 

and t^e maffes of the Earth and Moon would, on 
this fuppofition, be as 48.4027 to i. 

In all this, a fmall variation from the law of at- 
tradion, arifing from the fpheroid-figure of the earth, 
is negleded as inconfiderable j which it will be found 
to be by whoever takes the trouble to compute its 
quantity and effcds. 


REMARKS. 

1. If F and D were taken of their juft quan- 
tities, the Moon’s horizontal parallax for an immove- 
able Earth being, at the equator, 57' 12^'^, limit 
which the true mean parallax cannot exxced : and 
the correfpondent diftance 60.08906 is a limit which 
the diftance cannot fall Ihort of : both being com- 
puted upon the fuppofition that x-^iz=:x, or that 
the matter of the Moon is as nothing in comparifon 
of the Earth. Nor can the parallax and diftance be 
fuppofed to lye very near thefe limits, without leav- 
ing too little attradive force in the Moon to raife the 
tid^. 

2, If the Moon’s mean apparent femidiameter is 
384", and the diftance of the centers 60.5883 

femidiameters of the equator, according to Sir Ifaac’s 
eftimate of the maflesj the femidiameter of the 
Moon will be 0.275601 parts of the femidiameter 
of the equator, or .2763 of a mean femidiameter of 
the Earth. And the magnitudes of the Moon and 
Earth being as the cubes of their femidiameters, if 
the inverfe ratio of their magnitudes is joined to the 
c dired 
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dlred ratio of their maffes (i to 39.788) the f’m 
will be the ratio of their denfities, that of t 
to I, a little lefs than 6 to 5. 

3. Suppofing ftill the fame femidv-merer of the 
orbit as before, the foicc of gravity ./.tl be .0 the 
Earth’s attraftive force on the Moon as 3 070.94 to i , 
and to the Moon’s force on the Earth as 40.780 tunes 
that number, or 149730.4, to i. 

Again, the force oi the Moon upon that furface 
of the ocean to which Ihe is vertical, being to her 
force on the Eartli’s centre, as the fquare of 60.50 83 
to that of 59.5883 ; and the diference ot thele 
fquares being to the latter as i to 29.54623, this 
difference of the forces will fupport the weight of 
one 4423968th part of the water at the vertex. 
And, becaufc the Earth’s femidiameter is fmall in 
comparifon to the Moon’s diftance, the like differences, 
of force will decreafe fiom the iurface to the centre, 
nearly in an arithmetical progreffion, as the weight 
of the water does j making the cafe analogous to the 
diminution of gravity by centrifugal force. 

But it is likewife eafily fliewn, that half this quan- 
tity of lunar force exerts itfelf to deprefs the waters 
all around at the diftance of 90 degrees from the 
vertex ; 4. therefore of the former fraiSion, that is one 
2949312 part of the force of gravity, will be the to- 
tal caufe of the difference in heigth of the foodzvA 
ebbf in an open and boundlefs ocean. 

Say therefore, if (in determining the figure 
the earth) of gravity, fufpended by the centri- 
fugal force, gave, for the difference of diameters 
what will one 2949312 part give ? and the anfwer, 
in feet, will be 8.887. 
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4. In like manner, if we take %'% for the Sun’s 
parallax, and, thence, his diftance from the Eaith 
23468,6 femidiameters of the equator, we fhall find 
that his 'vsbole force to pioduce a difference of Flood 
and Ebb, is to his force at the Earth’s centre, as 1 to 
78234. But the Sun’s diftance being to the radius 
of the Moon’s oibit as 387*34535 unity, this laft 
force will be to that of the Earth on the Moon, as 
387,34535 to 178.7234 (by cor. 2. prop, princip. I.) 
And the Earth’s force on the Moon is to gravity as i 
to the fquare of 60 5883s whence, adding thefe 
ratios, the Sun’s force to move the fea will be to the 
force of gravity as the fradlion whofe logarithm is 
— 8,1778026 to I j or gravity is to that force as 
13249445 unity. And therefore, by the fame 
analogy as above, we find the difference of Flow and 
Ebb, from the Sun alone, to be 1.97824 one foot 
1 14 inches. 

The folar force therefore, in raifing the tides, is 
to the lunar, as i to 4.4924, in a ratio fomewhat lefs 
than that computed by Sir Ifaac. The ratio likewife 
of the film of the forces to their difference is but 
7.869 to 5, inftead of 9 to 5, which he affumes 
from comparing the fpring and neap-HAt^ at Bryioh 
And it is indeed fiirprizing, how he could, from that 
datum, arrive at conclufions fo near the truth, as his 
very probably are. He tells us he ufed the ratio of 
9 to 5, only till a more certtun could be procured. 
And therefore the foreign mathematicians, who have 
cenfbred him on that head, and on fome other articles 
of this dodtrine, might have Ipared their reflexions j 
at leafi: till they could' fhew that their own deduffions 
were more agreeable to nature and obfervation. 

6 . Unity 
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6. Unity reprefenting the force of gravity, d the 
Sun’s diftance, the Earth’s force on the Sun will be i-, 
or the fraSion whofe logarithm is 9.259021.8. 
And the folar force on the Earth is (from the num- 
bers in remark 4) to the force of gravity as i to 
1673.1: whence the attradive forces (and maffes) 
of the Sun and Earth will be as 325 172,3 to i. Add 
to this the inverfe ratio of their magnitudes, colleded 
from the Sun’s mean apparent femidiameter 
and the parallax j and the denfity of the Sun will 

be to that of the Earth, as i to 4.068. 

All this upon the fuppofition that the maffes of the 
Earth and Moon are as 39.788 and i. Hereafter, 
when the Moon’s diftance lhall be more certainly 
known, that element may be correded, and the ope- 
rations repeated. 

As to the Sun’s parallax 8" ♦, it cannot be much 
affeded by any future determination of the Moon’s 
diftance. Nor is it here affumed of that quantity, at 
random ; but from a theorem deduced from the efta- 
bliftied principles. I am, however, too diffident of 
myfelf to communicate it at prefent : becaufe, altho’ 
it agrees very well with Mr. Short’s conclufion from 
the Tranjtof Venus, it differs confiderably from that 
which a very learned and juftly celebrated author hath 
lately publilhed. 

Note, The periods, as affumed in this paper, are j 
a ^derealyear of 365.2563923 days ; the periodical 
month 27.32165835 days. 
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V. An Attempt to Account for the Origin 
and the Formation of the Extraneous Fojfd 
common^ called the Belemnite. ^P^ide Tab. 
III. IV. V.] ^ Mr. Jofhua Platt. 

To the Right Honourable George Earl of Maccles- 
field Prefident, and to the Council and Fellows, of 
the Royal Society, the following Attempt to ac- 
count for the Ori^n and true Formation of the 
Extraneous Foflil commonly called the Belemnite, 
is humbly addreffed, by 

Their much obliged and obedient 

humble Servant, 
Joihua Platt. 


The 












[ 39 ] 


Read Jan. z 6 , H E public hath of late been a- 
1764- ^ greeably entertained with defcrlp- 

tions of many curious Foffils difcovered in different 
parts of this kingdom : but very little hath been of- 
fered with a view to afcertain their origin and forma- 
tion 5 a point of much greater importance to a curi- 
ous mind, than the moil accurate defcriptions, or the 
nea'teft delineations. It may indeed be thought un- 
neceffary at this time, to fay any thing of the origin 
of extraneous Foffils in general 5 all our modern 
naturalifts being fully convinced, that they are the 
exuviae or remains of animals and vegetables, and the 
greater part of them of marine produdion. 

But as to their particular origin and formation } 
in what manner they were produced in the recent, 
and how and with what matter they afterwards be- 
came impregnated in their foffil Hate s all this is a 
field of natural inquiry, that has been very much neg- 
leded, notwithftanding it is the moft fertile and pro- 
dudive of ufeful and entertaining knowledge. Be- 
fides, were wetoconfideritinthis view, the recent and 
foffil remains would be found to throw a mutual light 
upon each other, and the naturalift would not be Co 
often at a lofs to clafs every new foffil acquifition, of 
which the recent fpecimen is not to be found, efpeci- 
ally whenever the foffil has any thing feemingly 
aequivocal in its formation, lb as on a fuperficial im- 
fpedion to render the matter doubtful, whether the 
body belong to the animal or vegetable kingdoms, 
or indeed to either of them. One of the firft 
note is the Belemnite, which has not until very lately 
been even ranked amongft the marine produdions j 
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but whofe origin and formation have never yet been 
fully explained. I lhall not enter into a minute detail 
of the feveral Ipedes of the Belemnite. The hiftory 
of this extraneous foffil, or an attempt to account for 
the origin aad formation of the Belemnite, fo far as 
they can be difcovered and confirmed by reafonings 
drawn from fads and experience, is the objed of 
the prefent enquiry. I mall therefore confine my 
felf to two fpecies of the Belemnite 5 the one com- 
mon in moft counties of this kingdom, and vulgarly 
known by the name of Thunder-bolt [5] ; the other 
that of the fufiform or Spindlekind [^], found in 
flate-ftone at Stons-field, but in far greater plenty 
in the flay near Piddington [c] Oxfordfhirej and 
in the chalk-pits of Kent and Surrey [d], Thofe in 
chalk have been often miftaken for ipines of the 
fea-hedgehog, or Echinus Ovarius j but the charac- 
tcriftks of thefe two bodies are widely different. 
The Belemnite breaks in a diredion perpendicular 
to its axis [5]: thefpinc obliquely [/]. The Be- 
lemnite, when broken, exhibits central rays 3 the Spine 
3 fmooth refpkndent furface. This diftindion is 
invariable, if the trial be repeated a thoufand times. 
Thefe different appearances are probably the effeds 
of different formations : and therefore the Belemnite 
feems fo be formed by appofition, and the Aculeus 
or Spine by protrufion, or, as Mr, Reaumur calls it, 
by inms-fuicepfion. The radii in the Belemnite are 
owing to die fine lamina, of which it is compofed j 
they are fo very thin, and break fo nearly alike, that 
they have ever an horizontal furface when broken. 


[rt] Tab. in. Fig. i. [h] Fig. 2. [f] Fig. 3, 

MFig.4. flFig.s.'' [hFig.6. ^ 
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which is common to all the ihells of the trichite 
kindf^]. The fpine being formed by protrufion, its 
component parts are adjufted on a diderent manner* 
and the pores like thecancelli in bones (though not fo 
diftindl) are irregular, which is thereafon of its break- 
ing obliquely in any diredlion, but it is generally fmooth 
by being faturated with a plated kind of fpar [^]. 

My ingenious and very worthy friend Mr. Brander, 
in a dilTertation on the Belemnite, prefented to the 
Royal Society [/], juftly obferves; “ that the Be- 
“ lemnite belongs to the teftaceous part of the ani- 
“ mal kingdom, and to the family of the nautili.” 
And I would beg leave farther to add, that this gen* 
tleman’s fentiments are greatly ftrengthened by the 
furprifing analogy, which the Belemnite bears to the 
little pearly concamerated fhcll, or cornu Ammonis { 
and the orthoceratites, to the large nautilus; the 
former having its fiphunculus upon the verge, as 
the latter has it in the center of the diaphragm, or 
partition, of each cell or chamber. “ It has indeed 
been truly matter of Ipeculation (continues Mr. 
Brander) how this huge foiid fubflance called the 
Belemnite, exclufive of the nucleus, could be formed ; 
and how it happens, thatfome Belemnites fhould have 
the nucleus within them, others not; ‘the cavity to 

M Fig. 7. A piece of the Penna Marina, perforated by 
thePholades. * 

[A] Spar feems to be nothing but cryftal debafed by a cal- 
careous earth : the more debafed fort breaks in a hairy trichite man- 
ner, the more pellucid kind with a fmooth furface ; and always m 
an oblique rhomboidal diredlion 5 which perhaps may in fome 
meafure enable us to account for its double refra^ion. 

[i] Philofophical Tranfadtions, Vol. xlviii. for i7S4y P*g« 

80a. 
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contain the fame in fome very fmall, in others fcarce-' 
or not at all vifible”. — But I flatter myfelf, that it 
will be found upon, enquiry, that thefe are only cir- 
cumfliances, which are common to other teftaceous 
bodies, that have been accidentally broken or decayed 
by time, when forfaken by their inhabitants. For no 
teftaceous body can be formed without an inhabitant 5 
nor does it appear to me, that any Belemnite was 
ever formed without an alveolus, or concamerated 
Ihell. 

The conical cavity and its nucleus are always pro- 
portioned to the bulk of the Belemnite, but not to 
its length : fome are four times longer in proportion 
to the alveolus than others. The apex of the conical 
cavity, where the alveolus is firft formed, in fome runs 
up about half the length of the whole Belemnite ; 
in others not a fixth part of the whole [^] : but the 
ap^ure, or upper chamber [/] is equally proportionable 
to the bulk, or circumference of the Belemnite, of 
whatfover fize orflaapej and is the feat[»z] or dwell- 
ing-place of the animal, that forms the Belemnite. In 
what manner this work is executed, I lhall now endea- 
vour to explain. 

A confiderable part of marine bodies, elpecially 
thofe of the teftaceous tribe, are generally buried in 
mud or fand, except Ibme few, which flick to rocks, 
&c. as the limpets and periwinclesj by which means 
we are prevented from making thofe remarks upon 
the feveral ftages of their growth, which an accurate 
enquirer wotild defire. We muft therefore have re- 

[yf] Fig. 8. Fig. xiii. c. ^ ^ , 

[mj We never find a Belemnite with part of the alveolus, 
but the veftigia or marks of the remainder appear in the cavity, 
and are continued to the verge of it. 

' courfe 
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courfe to the different fteps or periods of their life 
and growth, as they are marked out by the indented 
lips or foldings of the fhell; untill they arrive at 
their full fize; when they begin- to fortify^ them- 
felves, by bulwarks and ftrong holds, againft the 
injuries and incidents, which attend oH age. 
This is moll confpicuous in the cowree, or concha 
Veneris of Lifter, book iv. fedt. 9. 

Mr. Reaumur [«] found, by repeated experiments, 
that land fnails form their ftiells byjuxtapofition: as 
the animal grows in bulk, the ftiell is increafed by 
a mucous matter emitted from the body of the animal, 
which hardens by degrees into a teftaceous fubftance ; 
and from the experiments upon land ftiells that 
great naturalift concludes by analogy, that all teftaceous 
bodies are formed in the like manner, particularly thofe 
of the turbinated kind. 

To this general rule an objedtion is made by Mr. 
Poupart, from the formation of the cowree, or con- 
cha Veneris before mentioned: but this learned gen- 
tleman was not aware, that this fhell is firft abuccinum, 
forming many convolutions before it draws in the 
verge to form the indented lip. 

It was this very objeeftion of Mr. Poupart, which 
led me to examine into the growth of the cowree ; 
and by fawing one of them through the middle, Ifound 
a turbinated ftiell within the outer wall, confifting of 
fix or feven convolutions, but no ftages, or periods, 
of the indented lip appeared in any of the convolu- 
tions, as we find in the helmet ftiell, andfeveral of the 
buccinee. I then began to confider how this animal 
enlarged its dwelling j and was fully convinced, that 

fn] See-hb book of infers. 
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no more convolutions could be carried on j the in- 
dented lips being a full flop to its inward dimenfions ; 
and that here was the period of its growth. My 
fentiments were juft as to its inward dimenfion j but 
obferving that the lips of fome were much larger 
than others, and that the curved part of the outer 
lip appeared thicker, when fa wed open, than the 
other parts of the ftiell; I began to think, thatth© 
animal, inftead of enlarging the inner dimenfions, 
was employed in thickening the outer wall, to guard' 
againft injuries and accidents, lb common to the 
inhabitants of that turbulent element the fea. I was 
the more confirmed in thefe fentiments by feeing the- 
beautiful Ipots, with which this animal decorates its 
houfe, covered by other Ipots of different colour and 
lize, as new laminas were added to ftrengthen the 
laft-fornied convolution. It is really matter of' 
admiration to fee how thefe Ihells are adorned and 
variegated j theexquifite polifti, which covers the wholet 
infinitely furpaffing the Ikill even of the moft accora- 
plilhed human artift. Thefe new coverings or la-, 
minae, winch are carried from the lips, terminate in- 
the middle of the back part of the Ihell j and there^ 
form a lift, or feam, of a quite different colour from 
that of the other part of the Ihell,. and- of an unequal 
furface. 

This very circumftance gave birth to my fentiments 
concerning the formation of the Belemnite: for who-- 
ever confiders the learn or fulcus in the Belemnite, 
will, I think, conclude with me, that the outward 
lamina is formed lateft, as in the cowree, andl ^ that 
the feam or fulcus is caufed by the feveral additional 
coverings or laminae terminating there. But as the 
anatomift makes frefli dilcoveries. by diire(fting the 

ful^edt, 
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fubjecT:, fo (if I may be allowed the companfon) I 
received farther information by luckily meeting with 
a Belemnite, whofe lamin® were in a manner dilTefled 
and laid open by the vague acid, or fome other cor- 
roding menftruum, which every where pervades the 
earth, deftroying fome bodies [o], and forming 
others [j>]. The laminae of this truly wonderful 
body are here expofed to view [y], and plainly Ihew 
us, that nature, in this, as in all her woiks, purfues 
the moft Ample, eafy, and fhorteft methods, though 
they appear ever fo intricate and interwoven. This 
fpecimen will, I hope, ferve to explain a matter, which 
hath fo long puzzled the curious in natural hiftory j 
and convince us, that there is nothing more sronder- 
ful in the formation of the Belemnite, than in that 
of a cockle, oyfter, or any other teftaceous fub- 
fiance j with this difference only, the oyfler 
flrengthens its fhell, and excludes its firft habitation, 
by additional laminse formed 'within j the Belemnite 
inclofes its dwelling by adding new laminae 'without. 
Figure X. reprefents the Belemnite fplit up the 
middle, with the fiphunculusin the front t. a, b exhibit 
the firft formed cell, or feat of the animal ab ovo. As 
the animal grows larger, it forms a fecond cell or cham- 
ber itor, at the fame time covers the firft cell, by 
forming the appendage or guard c, /, which is the firft 
ftage of the Belemnite. In forming the third cell f, d, 
frefti laminae or coverings are carried on from d, to ki 
and fo of the reft, e,/, g, hi or /, w, n, o. When we 
have duly confidered the manner, in which the IhelLis 

[d] All calcareous fubftances. 

Such as- felenites, pyrites, marcafites, talk, • gyp-' 
fum, &c. 

Ef] 9* 
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'thus formed; it will be no difficult talk to account 
for the different fedions and broken parts of the 
Belemnite ; and in what manner they were reduced to 
the feveral forms or appearances, in which we com- 
monly find them. 

The better to illuftrate my conjedure, I ffiall firft 
exhibit fome drawings, which Ihew the feveral fpc- 
cimens broken and imperfed ; and then propofe my 
fentiments concerning them before they were deferred 
by their inhabitants. Figure 6. fhews the fpine of 
the echinus ovarius broken obliquely, as is common 
to all of them. Figure 5. exhibits the inward ftruc- 
ture of the Belemnite, when broken horizontally, with 
the central rays. Figure xi. is the fame Belemnite 
fplit through its axis. Figure xii, and xiii, are broken 
in the fame diredion as Fig. 5. and xi, and ffiew 
how the feveral laminae [r] are placed one over 
another in the manner, in which it is formed. Fig. 
xiv. {hews the Belemnite in the moll: perfed ftate we 
ever find it. Fig. 4. is the fufiform Belemnite found 
in chalk, which has been often taken for a fpine. 
which is the termination of the conical cavity, has 
been thought to be the focket of the fpine, which 
receives the papilla, when growing to the echinus j 
but, when compared with the focket of the true 
fpine [x], we find it widely different. The pricked 
lines b, c. by c. Ihew what the fufiform Belemnite 
was, when perfed, with the alveolus 4 e. Many of 


[r] Thefe diftin£tions of the laminae I prefume to be owing 
to the mineral fleams infmuating themfelves into the Belemnite, 
when thelpar pervaded the pores, and deftroyed the texture, but 
retained the true form by fubftituting its felf, and filling the 
Plafm or mould of the Belemnite, 


[j] Fig. '6. 
J 
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thofe found in chalk feem to be fomewhat injured’ 
at the end where they are deficient, and are 
rounded, but have an uneven furface, as if they had 
been gnawed or eaten by the pholas. Thofe found in 
clay nearPiddington [/], Oxfordfhire, approach nearer 
to the fufiform kind, and have a different appearance 
at the fraaller end where the laminae are reduced 
to a white impalpable powder, by corrofive juices 
in the earth, fo as to ftain the fingers when firft taken 
outj and they afterwards retain a white chalky, ap- 
pearance: but, amongft a great number, I never 
found one that was three inches long. Thefe have 
fuffered in the fame manner as Fig. iv. - Fig. 3. f, 
fhews where the alveolus terminates : i> 
how much has been deftroyed by vitriolic acids [z/j. 
At Stons-field they are found much longer than at 
Piddington, and are inclofed in ftone, which is fplit 
by the workmen to make Hates. Here we often find 

[/] Fig. 3. 

[a] It may be atked, why one part fufFers more than Mother, 
as all parts are homogeneous, and free from extraneous mixtures ? 
My anfwer is ; becaufe thofe parts, where the concamerated fhell 
is lodged, are much thinner than the other parts of the Belem- 
nite; and confequently the walls are more eafily broken down, 
and the alveolus, being ftilllefs folid, is fooner deftroyed, and re- 
duced to an impalpable powder, by vitrolic and other acids, which 
the water takes up as it pafles through different ftrata, abounding 
more or lefs with pyritical matter. Where no fpar follows 
Ae acid, the parts arc carried away and loft in the interftices • 
of the earth, and a mould or plafm is left, which Steno calls an 
aerial fhell. See his Prodomus, pag. 84. But where the fpar 
abounds, it pervades the whole fubftance, fills up the cavity, and 
aflumes-the true form of the fhell ; and fometimes, by buifting 
the pores, is fo fax fubftituted in the place of the original particles, . 
that the feveral diaphragms, with the fiphunculus of the 
alveolus, are acurately and nicely preferred. 

weni' 



■tliem in a much more perfed ftate [to] than the for- 
mer, with the alveolus in many of them j but that 
part is commonly crulhed [x] by the incum- 
bent matter. 

The fiphunculus of the Belemnite is always upon 
the verge of the chamber, or cell j and in the fip- 
hunculus is a little gutt or dudus, proceeding from the 
body of the animal, by dilatingor contradling of which 
the animal, it fliould Teem, may go out or into its cell 
atpleafure. Thisis theonly ftay, which the animal has 
to fecure its retreat : but I cannot agree with the learned 
do£tor Hooke [2], that the gut or duSiuspaJJes through all 
the cells to the end of the fpiral cone, either in this fhell or 
the nautilus. His difcovering of a fpiramentum in the 
centerof the latter was merely conjeAural j for the ends 
of the ipiral cone of concamerated flaells [^] are flout 
up in the fame manner with thofe of the turbinated 
kind *» and it is common for all turbinated fliell-fifli, 
as they increafe in bulk, and enlarge their fliells, 
to leave their bottom or firft-formed convolutions. 
Therefore I make no doubt butjthe lame is done by 
the concamerated tribe j for if the gut go through 
only one or two valves, it will be a fufficient flay to 
the animal, and, being contrafted or dilated, will 
ferve all the purpofes above mentioned. How far 
this is prad:icable by our little inhabitant, cannot abfo- 
lutely be determined j but if it be conftantly fixed 
by the gut to the fiphunculus, it has a furprifing 
power of contradling and dilating its body, to ex- 
tend fo far as the bottom or point of the Belemnite, 


[tv] Fig. a. W , 

fz] Hooke’s pofthumous works publiflied by Derham 8°. 


p. 306. 

[a] See the little pearly cornu-ammonis fhell. 


which 



C 49 ] 

which in fome is more thin ti-.irf/ times the lenTth. 
of the cell, into which it retu»'ns [b\ I am aot to 
think, that this gut cr du£tus, as well as the body 
of th® creature, is capable of being extended very 
confiderably, to ferve all the ufes of forming the Be- 
lemnite, without leaving the fiphunculus; and that 
the gut ferves for the fame purpofes with the tendons 
of the oyfeer •, the latter to open and fhut the fliell ; 
the former to allow the animal to go out and in at 
pleafure. And as the oilier feeds altogether in the 
fhell, by opening the verge, the Belemniie (whofe 
refidence is in the great deep, which is feldom dil^ 
turbed) very likely goes out in quefl: of food, but 
travels only upon the guard or rampart, leaving a 
trail behind, as all land fnails do ; which hardening 
into a teflaceous fubllance, increafes the dimenfions of 
the outer walls, both in length and 'thicknefs, from, 
the cell or chamber, to the bottom or point of the 
whole Belemnite. The animal in its progrefs and 
return clafps the whole guard, as a fnail does a finall 
branch of a tree in the gardens ; and where the two 
fides meet, there the fulcus is formed, as is evident 
from the laminas in Fig. q. 

The Belemnitesjlike all other teflaceous bodies,have 
the vermicular tribe attached to them, and are per- 
forated by the pholades. Other marine bodies alfo affix 
themfelves to the Beleranites, oillers in particular : 
but this never happens whilll the animal inhabits the 
fhell, becaufe the new additional laminas would fo 
cover the affixed body, and alfo the cells of the pho- 
lades and vermiculi, that they could have no com- 
munication with the water, and rnuft confequently 


VoL. LIV. 
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perifh. Thefe bodies, thus attached, are the ftrongeffi 
proof we can defire, that the Belemnite is of marine 
production. Indeed it may be ohjeded, that the bones 
of quadrupeds, wood, and ftone have thefe bodies ad- 
hering to them, and therefore may be faid to be ma- 
rine, as well as the Belemnite. But when we bring 
them to chemical tryal, the objeaion vanifhes ; for 
the bones either come out of the furnace with a black 
core, or they are reduced to alhes ; whereas the Be- 
lemnite is changed into a fine calx, after the man- 
ner of all teftaceous bodies, and is converted into a 
fpecies of phofphorus [e]. The oifters, having no 
loco-motion, frequently affix therafelves to other bo- 
dies, that they may be better able to ftem the tides,, 
and currents, which might otherwife carry them 
from their proper beds, and places of feeding. This 
attachment to other bodies no way incommodes them, 
becaufe they increafe the dimenfions of their fhells 
by adding frelh laminae inwardly : the firft formed la- 
minas, being, as it were, excluded, lie in the manner of 
tiles upon the roof of a hoofe, and exhibit the feveral 
fteps orftagesof their growth.. 

I believe a Belemnite is very rarely found perfed in 
the foffil ftate : thofe in gravel-beds [d] have fuffered. 
very much by being rubbed againft fiones, &c. by 
the fluduating waters : thofe, which we find in rubble 
at Garfington-pitts f^], have many adventitious bodies 
adhering to them, and confequently were delerted by 

fc] The Belemnite after calcination, has all the properties of 
the Bolognian ftone. If it be expofed a few minutes to the Sun, 
and immediately taken into a dark room, it wdl Ibine like PhoC- 
phorus lor fome time ; and when the light diminiilhes, if again 
expoftd to the Sun, its fplendor will be renewed, 

M Fig xv. [^1 Fig. xvi. 
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their inhabitants before they refted there. In the clay 
at Shotover [/] near Oxford, they have a curious 
fmooth furface, but are otherwife imperfea:: at 
Stonsfield, in the flate-ftone, they are generally 
crufhed [ ^ ] : thofe approaching neareft to perfec- 
tion, whicn I have feen, came out of the fand 
under the bed of ftone at Garfington-pitts near Ox- 
ford : the outer part is quite perfed, and the verge of 
the conical cavity is as thin as paper, but the alveolus 
is deftroyed, except the apex or point. At Thame, in 
digging for flone, feveral fmall ones were found in 
a ftratum of blue clay of a more cylindrical form [/] ; 
fome of which have the pearly fubftance ftill remain- 
ing j an inconteftable proof of their being marine 
produdions. 

How much of the cavity is occupied by the alveo- 
lus, cannot be truly afcertained, until a perfed one 
can be found, which it will be hard to do in the 
foffil-ftate ; but if we may judge from the nautilus, 
the walls are carried to a diilance from the laft formed 
valve, much greater than that, at which the valves 
are placed from each other j as in fig. xiii. from a, to 
b, which gives the animal all the convenience of 
forminganew valve or diaphragm, c. This circum- 
ftance has been very ingenioufly cleared up by a learn- 
ed phyfician in one of our monthly papers [«]. 

The recent nautili are very common in the eaftern 
feas ; and in the foffil ftate are frequently found with 
the Belemnites at Garfington near Oxford. Why may 
we not therefore exped to find a recent Belemnite, 


[/] Fig- 2. y. 

[i] Fig. xiii. [*j Fig. xvii, 

Gent. Magazine for Jan. 1752- pag. 8 . 
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as well as a recent nautilus, if a diligent perfon were 
ftridly to examine the coafts, where the nautili are 
found? Perfons commiffioned to colled Ihells, and 
other curiofities, generally grafp at fuch things as 
feaft the eye ; not regarding thofe of lefs beauty and 
luilre, which would help us in our refearches, and 
greatly illuftrate the more ufeful parts of this ftudy. 
A premium, offered by a Society of Vertuofi, might 
encourage our fea-faring gentlemen to fearch the fe- 
veral coafts, upon which they touch in their long 
voyages, and to ufe drag-nets as they do in drudging 
for oifters: from fuch afMance, variety of new 
fubjeds would be produced ; and great improvements 
might be expeded, if their inquiries fhould be 
<uccefsful, . 
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I. An Account of a Smgular Species of 
Wafp and Locuft : By Samuel Felton, 
Efq^ F. R. S. in a Letter to Mr. Henry 
Baker, E. R. S. 


Q. King-Street, Covent-Garden, 

Dear blfjv- Decembers, 

Read Feb, 2, HE hoiiour I received, by beingelec*- 

1764* JH^ ted a fellow of the Royal Society, 
excites me through gratitude to offer that learned 
body whatever occurs to me new, or worthy atten- 
tion in the animal world ; and the refpedl I bear you, . 
dearfir, foryour learning and goodnefs, to whichimuft 
add your having been fo ufeful a member of that 
learned body luch a number of years, and the encou- 
ragement you have conftantly fhewn towards promot- 
ing natural hiftory, emboldens me to tranfmit to you 
this paper containing the defcriptions of a very Angular- 
fpecies of Wafp and of Locuft, [Tab. VI.] which 1 met 
with in the Ifland of Jamaica. I made what fearch I 
could in the natural hiftorians, but cannot find that they ■ 
have ever been taken notice of, therefore areas yet un- 
known to the learned, or non-defcripts. 1 therefore 
offer them by your means to the infpedtion of the 
Royal Society, to be inferted in the Tranfasftions, 
if deemed worthy their attention. I beg leave 
to accompany thefe defcriptions not only with the 

fubjedls • 
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fubjeds themfelves, but alfo with accurate drawings 
to compleat their hiftory, and am, with great efteem, 

Dear Sir, 

Your moft obedient 

And moft obliged humble fervant 

Samuel Felton, 


I. Cr INIT A — Vefpa fetis colli thoracis abdominisque 
radiantibus corpore longioribus. 

Largess a common Wafp, but rather narrower. 

The head is brownifti, the vertex black, in a triangu- 
lar form. 

The Antenna are fhorter than the thorax, a little 
thicker towards the end, of a yellow brownifh 
colour i but black in the middle. 

The thorax is light brownilh on the back, but on 
the fides and underneath black ; before the infer- 
tion of the wings, there are two yellow lines run- 
ning tranfverfely down wards j juft over the infertion 
of the wings two hairs go out on each fide of equal 
length, and very near twice as long as the whole 
body j from the upper part of the neck likewifc 
go out two hairs as long as the body. 

The Abdomen is divided into fix fegments of which 
the firft is very narrow at its bafis, quite black, 
only the hind margins yellow; from this fegment 
there only grow out two hairs twice as long as the 
abdomen, at the bafe but no where elfe; die other 

five 
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five iegments are betwixt brown and yellow co- 
loured, their hind margins a little paler, and the 
fecond has a black girth near the fore margin j hairs 
go out near the fore fegment as rays j in the fe- 
cond only three, and they fliorter than the abdo- 
men, efpecially the fide ones ; in the third, fourth 
and fifth fegments, there are four or five long 
hairs longer than the body, and feveral Ihorter ones, 
efpecially underneath where there are no longer 
ones j the fixth fegment is terminated with a long 
hair. 

'JUJ thefe hairs are of a light brown colour, feem to 
be ftilF, but their ends are quite foft like papilla?, 
and from thence thicker. 

^he wings are ftiorter than the abdomen j the upper 
ones folded. 

The kgs are black, except the thighs which are yel- 
low 5 at their joints there are fhort hair like rays, 
whofe ends are likewife Ihort and thickened. 

11. Rhombea Cicada thorace compreflb membra- 
naceo foliaceo fubrhombeo poftico latiore. 

The thorax is like a leat that is raifed perpendicularly 
from the body ; it is three times as broad as the 
body, but the fame length. This leaf is very near 
of a rhomboid figure, a little broader, or rather 
higher over the back ; it is membranaceous, pro- 
bably brownilh, (when alive) half pellucid, with- 
two fpots that are more pellucid, or tranlparent j 
the larger one is very near the midule, but the 
fmaller lower j the margins are waved, efpecially 
towards the hind angle j over the iorepart of the 
body the leal is double. 
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'The abdomen is a little ic>ng*“r projeded backwards than 
the leaf of the thonx. 

Tie inJeSi had not yet got its colcoptera and 
win2;s. 

The h'iid ihi^hs that are thicker have on the upper 
fide an additional narrow membrane added to 
them. 

The head and maxillae are very like thofe of the grvl- 
ius’s, but there is fuch an afiinity between this 
and the Cicada foliata Linn. fvft. nat. 435.6, that I 
fionld think it the fame fpecies, if the thorax of this 
was not broader behind towards the end. 

The antennee are broke ofFj el fe from their length 
one might learn, to what genus the tribe Linntcus 
calls Cicadas foliacece (fyft. nat, p. 43 5.) flsould be 
referred j for I am in doubt whether Linnaeus ever 
has feen perfed fpecimens of them. 


VII. Jn 
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"VII. An Accmnt of an American Arma- 
diik: By William Watfon, M D, 
E R. S. 

4 

To the Koyal Society. 


'GentI«neiH 

Read Feb. 9, ▼ Heremth lay before you, for your in- 
*764- ipedion, the drawing, by the inge- 

nious Mr, PaHlou, of an animal very feldom, if ever, 
feen alive in England {Tab. Vlfc^ It is now idive 
in excellent health, and in the poffeffion of the right 
honouiable the Lord Southwell. It is called by 
Linnaeus, in his Syftema Naturae, Dafypus cinguUs 
novera, palmis tetradadylis, plantis -pentadady- 
iis. ' 

Maregrave and’Uay have both deferibed it under 
the a|)pellation of Tatue Brafilienficus. Albert Seba 
has likevsdfe defcribed it in the firft volume of his ele- 
gant and elaborate Muleum. He calls it Tatou, 
five Armadillus Amerkanus. The figure attending 
his defenption is taken firom a dead animal.' The 
•drawing therefore is hard and fidfi; and the colouring 
does by no means come up to the living animal. 

This creature, which is called by naluralifts the 
Ammcan Armadilla, was brought hither a few 
months fince to Lord Southwell, from the country 
near what is ufiially called the Mofquito fliore, upon 
the American coodnent. Its weight is feven pounds 
yoL. LIV. I avohdupois, 
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avoirdupois, and its fize that of a common cat. It 
is a male, and has improved greatly both in appear- 
ance and colour, fince it lhas been in his Lordihip’s 
poffeiSon. It is fed with raw beef and milk, and 
refufes our grain and fruits. In its own country, 
according to the accounts of thofewho treat of it, 
it burrows in the ground. 

As there is no good figure of this animal exifting 
in any of the authors, who have treated of itj and 
as Lord Southwell has been fo obligmg as to permit 
me to have one taken of it by the before-mentioned 
able artift j I had reafon to believe, that the infpedion 
of it would not be difagreeable to the Society. I am,* . 
with all imaginable regard. 

Gentlemen, 

m. 9, 1764; Your moft obedient,* . 

humble Servant. 

W. Watfon.' 


vni. 



VIII. Ai Account of the iluantity of Rain 
fallen at Mount’s-Bay in Cornwall, and 
of the Weather in that Place : In a Let- 
ter from the Rev. William Borlafe, M. A. 
and F. R. S. to the Right Rev. Charles 
Ford Bifop of Carliile, F. R, S. 

My Lord, Ludgvan, 31, 1763. 

.Read Feb. i6, A T Carlille, I find by yourLord- 
1764. fliip’s note, there fell fix inches 

and half of rain in the months of June and July 
laft. In Monnt’s-BayCorawall, according to my 
ombrometer there fell 

Ins Tenths Parte 

In June 2 - - 6 - - 4. 1 

In July — — 4--3-"Oj ^ 

So that the rain in this part of Cornwall exceeded 
that at Carlifle almoft half an inch. I could wifli the 
gentleman at Carlifle would continue his obfervations, 
adding thereto a journal of Farenheidfs thermometer, 
and that we had another ec[aally curious at Cathnefs, 
at leaft Aberdeen. 

It isfome amufement to compare the journal of the 
weather in one part with the accounts in the papers 
of ftorms, heats, and drought, and their contraries, 
in another. 

On the nth of Auguft, there was at Bruflels a 
moft dreadful ftorra of thunder, lightning, and hail j 
at Ludgvan only mifty-rain and fliowers. 

On the 19th of the fame month, when one of 
the moft violent hurricanes ever known fcourged fome 
I a parts 
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parts- of Kent from the Weft and South-Weft, it 
wascalm, hazy, and fun-ftiine, andthe windatNorth- 
Eaft, in Mount’s-Bay, in the morning 5 in the evening 
South- South-Eaft. 

On the zd of this month of* Od. there v?as^ a 
moft violent ftorm on the Eaftern coafts of Britain, 
from Yarmouth to Edinburgh j wind from the N orth- 
EaftandEaft-North-Eaftj manyfhipsdiftrelTed, n»ny 
wrecked. What is remarkable, at the fame time 
a iikeviolent ftorm blewin the Weftern channel, 'along 
the coaft of Cumberland, Lancafhire, and Wales, but 
the wind from the Weft. In Mount’s-Bay the 
wind was ibmewhat ftorray and fliowery in the morn- 
ing, the wind at Weft half North; in the afternoon 
windy and fhoweryand fun-ftiine, W^eft half Southl 
You fee how different, naypppolite, the winds, even 
in their extremeft violence, are on the Eaftem and 
Weftern coafts, where they have nothing between 
them but a narrow ridge of land. The caufe of this 
remarkable oppofition, I fliould be glad to fee well 
explsdned. It muft certdniy have lain in the middle 
between the two forces; and it might contribute 
foraewhat to the difcovery, to know whence, and to 
what degree, the wind blew on the mountains in Scot- 
land, and as far South as Derbyihire,, from Sunday 
morning to Monday noon ; but thefe are particularir 
ties not to be expedted till the age becomes more 
philofophical, I remain, ray Lord, 

Your moft obliged' 

and obedient Servant, 

W. Borlafe.- 

IX. Jn 



IK, An Account of a Hernia of the Uri- 
nary Bladder including a Stone: By Mr, 
Percival Pott, Surgeon to St. Bartholo- 
mew’s Hfpitali and F. R.S. 

Read Feb. 1 6,. A Healthy boy, about fix years old, 
fjL was fuddenly feized with a moil 
acute pain, at the bottom of his belly ; ^ during 
the time the pain lafted he could not difcharge 
a drop of urine, tho’ he frequently endeavoured. 
After about an hour and half, he became perfedly 
cafy on a fudden, and pilled very freely. 

A few days after this, a fmall tumor, about the 
fize of a large pea, was dilcovered^ in the upper part 
of the fpermatic procefs, juft below the groin. As this 
tumor was perfedtly indolent, and gave the child no 
kind of uneafinefs, no notice was taken of it. By 
flow degrees it defcended lower and lower j and as 
it defcended it feemed. to- increafe in fize : the boy 
was obferved to make water oftener than ufual, but 
without pain or difficulty. He was looked at by 
two or three pradtitioners in the country, who, not 
knowing what to make of it,, advifed the letting it 
alone; at laft, in the fpace of five years, it got to the 
lower part of thefcrotum; and, after, it- was got thi- 
ther, it was obferved to increafe in fize much fafter 
than, it had done before. The boy was at a great dift- 
ance from London, aad his friends could ill bear the 
expence of going thither with him ; fo that another 
year pafled away after the tumor was got into the- 
jaft-mentioned fituation* ‘ At laft, when 'he was about 

thirteen 



[ 62] 

thirteen years old, the fwelling becoming troublefome, 
and the people in the country not caring to meddle 
with it, he was brought to London. 

Two or three gentlemen of the profeffion, to 
whom he was fliowed, took it for a fchirrhous tefti- 
cle, and advifed the extirpation of it j to which the 
child’s friends would not confent. 

When he was brought to me, I examined him 
very carefully, and was fetisfied that the tumor, 
(which was now about as big as a middling chef- 
nut) was not formed by the tefticle ; but, though 
I was clear that it was not formed by that gland, 
yet I could not find any teftis on that fide. 

The fwelling was fiiill perfedlly void of pain j had 
a ftony, incohapreffible, hardnefsj was troublefome 
to the child when at play or ufing any brilk exercife, 
but never gave him any uneafinefs when he fat, or 
•flood fhll. It had all the appearance of being de- 
pendent from the fpermatic procefs ; but the pro- 
.cefs, tho’ it had neither the look nor the feel of being 
difeafed, was yet too large, and too full for a child of 
that age, and larger and fuller than that of the other 
fide. The perfect equality and fmoothnefs of the 
tumor, its extreme, incompreffibilityandits being per- 
fedly free from pain, even when prefled with fome 
force, were the circumftances which induced me to 
’believe that it was not the tefticle j but, tho’ I was 
in my own mind fatisfied of that, yet I cannot fay 
that I was by any means clear what it was ; and all 
that I could determine, was, that it certainly ought 
to be removed; as well on account of the trou- 
ble it now gave, and its manifeft difpofition to 

incrcafc. 
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increafe, as that I could not forefee any great haz- 
ard that was likely to attend its extirpation. 

From the uncertainty in which I was concerning 
the true nature of the cafe, I determined to adl very 
cautioufly. I made an incifion thro’ the fkin and cel- 
lular membrane, from the upper part of the fcrotum 
quite down to the lower j by which I difcovered a 
firm, ftrong, white membraneous cift, or bag, con- 
nedied loofely with the fkin by means of the dartos ; 

I differed all the anterior part of this cift, quite 
clean j and found, that, as I traced it upward, it be- 
came narrower, and feemed to proceed from the groin : 
This determined me to try if I could not free the 
pofterior part of k alfo»- -In doing this I difcovered 
the tefticle,* which was much comprefied, fiat, 
very fmall, and lay immediately behind the tu- 
mor. 

The diffeaion of the tefticle and of the fpermatic 
chord from the bag, and from its neck (which I 
was obliged to do in order to preferve the teftis) 
took up fome time, and gave me fome trouble j but, 
when I had finiflied it, I found that the cift was de- 
pendent from, or continuous with, a membranous 
tube, or dudt, of about the breadth of a large wheat 
ftraw, which feemed to pafs out from the ^ abdomen, 
thro’ the opening in the oblique mufcle, along with 
the fpermatic veflels. 

When I had perfectly freed this dudt from all con- 
’ nexion, I cut it thro’ immediately above the tumor } 
upon the divifion of it a quantity of limpid fluid 
(not lefs than two ounces) followed, and the mouth 
of the cift expanding itfeif difcovered a large ftone, 
exadtly refembling the calculi found in the urinary 

bladders 
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bladder j which ftone was clofely embraced by the 
faid cift. 

As there was not the leaft appearance of any fluid 
either in the bag or dud, before it was cut off, this 
difcharge, together with the ftone, induced me to fuf- 
ped that the cafe was a Hernia ciftica. In order to 
be certain, I ftaid fame time ; and, when I thought it 
was probable .ftiat fome urine was derived into the 
bladder, I defired ftie boy to make water,; he en- 
deavoured fo to do, and a full ftream of urine flowed 
out through the wound in the groin, which put the 
cafe beyond all doubt. 

I drefted him fuperficially,; he had no bad 
lymptom j his urine all pafled out by his wound for a 
fortnight, or twenty days.; at the end of which 
time, the wound gradually .contraded j all the urine 
came through the urethra; and at the end of a month 
,he was perfodly well. 

P.Pott 


IX. Some 
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X. Some Obfervatiom on the Cicada of,. 
North America, ColleBed by Mr, P. Col- 
linfon, jP. R, S. 

London Kov. 2, 1763;. 

Read Feb. 23, y ]sj Pennfylvania the Cicada is feen annu- 
‘ 7 ^+* j[ ally, but not in fuch numbers as to be 
remarkable j but at certain periods, of 14 or 1 5 years 
diftance, they come forth in fuch great (warms, that 
the people have given them the name of Locufis. 
About the latter end of April thefe Cicadas come 
near the furface : this is known, by the hogs rout- 
ing after them. They creep out of the ground, near 
the roots of trees, in fuch numbers, that in fome 
places, the earth is ib full of holes, it is like an. 
honey-comb. 

Their firft appearance is an hexapode (an ill-lha- 
pen grub) with fix feet. This is their middle or nymph. 
Hate : they creep up every thing near them, and fix 
their claws faft, on the fhrubs, and bark of trees ; 
then the Ikin on its back burfts open, and the fly 
comes forth, difengaging itfelf by degrees, leaving 
the cafe or exuvias behind, in the exadt fhape, in 
which it was before occupied. 

At firft coming out, the Cicadas are all white, 
with red eyes, and feem weak, and tender j but 
next day they attain to their full ftrength and per- 
fedtion, being of a dark brown colour, with four 
finely-veined tranfparent wings, as will be better feen, 
than defcribed, by the fpecimcns before you. [Tab. 
VIII.] 

VoL. LIV. K They 
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They come forth out of the ground In the night j 
being then fecure from being difturbed by fo many 
creatures, that prey on them, whilft they are 
under the operation of exchanging one ftate 
for anc'fher. From the tenth of May to the fif- 
teenth, they are obferved to be fpread all over the 
country. 

As foon as the dew is exhaled, the Cicadas are 
very adtive, flying about from tree to tree. The male 
makes a finging noife, calling the female, which 
he efFedts by a tremulous motion he gives to two 
bladders, filled with air, under his wings. From 
their numbers the noife is fo loud and troublefome, 
that it interrupts converfation with a continual dinn, 
from morning to evening. They continue coupling to 
the fixteenth of May: foon after the males difap- 
pear, and the females lay their eggs. They are much 
larger than the males. 

They never could be perceived eating any thing j 
yet, as they are furnifhed with a long probofcis, which 
they frequently extend, they may fuck the dews, 
or the farina of flowers. -v 

The male, in coupling, hath, at the end of his 
tail, two hooks, with which he enters between the 
rings, that furround the body of the female. Thefe, 
fpreading internally, confine them long together; 
which may be requifite, as there is a great number 
of eggs to impregnate, fomc fay fix or feven 
hundred. 

Soon after this work is over, the female begins 
laying her eggs. To aflift her in this operation, fhe is 
armed with a dart near half an inch long, fixed be- 
tween her breafl and belly, and which extends to the end 

of 
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of her tail. This flie (heaths up, when it is not in ufe; 
with this dart (lie pierces the fmill twigs of trees, 
and, at the fame time, injeds an egg. The darted 
twiggs, that lie before you, will better fliew the 
manner, than I can defcribe it. 

It is furpriling to fee how quick they penetrate 
into hard wood, and croud it full of eggs, the 
length of two or three inches, ranged in a line clofe 
together, from twelve to eighteen in each partition. 
How (he depofites the eggs in this diredlion, it was 
difficult to difcover, they are fo very (hy whilft about 
this work: but my ingenious friend John Bartram, 
obferving her, in the beginning of this operation, took 
a ftrong woody ftalk of a plant, and, prefenting it to 
her, (he diredtly fell to work upon it, as he held it in 
his hand. It was very wonderful to fee how dex- 
treoufly (he worked her dart into the ftalk, at 
every punQure dropping an egg. This was feen very 
diftinftly, as (he did not touch the ftalk with any 
other part of her body. 

The Cicadae fixon moftfcrt trf trees, but Hfce heft 
the ^k and chefnut, which are the twigs befor« 
you, and the faflafras, and all orchard trees. 

They always dart to the pith of the branch, that, 
when the egg hatcheth, the little infeft may find foft 
food in its infant ftate. When mature, -they creep 
forth, go down the tree, or drop off, and foon make 
their way into the ground, where they have been 
found two feet deep. Here they find a fecure repofe, 
untill they have paffed through their changes, from a 
magot to an hexapode, and laftly to a fly. 

July 15th and i6th they were perceived coming 
forth: feveral darted twigs were perceived, andcare- 

K 2 fully 
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fully examined, and opened: fome eggs were hatched, 
others not mature, of a dull brown colour. Thefe 
were taken out, and fpread on a table ; in about an 
hour the eggs cracked. It was very entertaining to 
obferve, how the little infedl contrived to difengage 
itfelf, from the fliell. When it was got clear from 
its incumbrances, it run about, very brilkly, feeking 
a repofitory in the earth. 


Some General Remarks. 

Thefe Cicadae are Ipread all over the country in a 
few daysj but, being the prey of fo many animals, 
their numbers foon decreafe, and, their duration by 
the order of nature being Ihort, quickly dilap- 
pear. 

They are the food of mod: kind of domeftic and 
wild fowl, and many beafts : even the fquirils grow 
fet with feeding on them. 

And one of the repafts of the Indians, after hav- 
ing firft plucked off their wings, is to boil and eat 

tiiiem. , ^ 

There are two dilHndt fpecies of Cicadsein North 
America j the one here defcribed being much larger 
than the other. 

The lefler fpecies has a black body, with golden 
eyes, and remarkable yellow veined wings. 


XI. An 



XL An Account of the Plague at Con- 
ftantinople: In a Letter from Mordach 
Mackenzie, M. D. to Sir James Porter, 
His Majejiy s Envoy Plenipotentiary at 
Bruffels, and F. R* S. 

S I K, 


Read Feb. 23, ^ O many great men have written upon 
^ the Plague already, as Prolper Al- 
pinus, Sydenham, Hodges, Diemerbroeck, Mura- 
tori, Mead, &c. that it might be juftly thought 
prefbmptuous in me to touch upon that fub- 
jed after them. But as I find, that they differ in 
fome circumftances, and that fome of them have 
had an opportunity of feeing only one year’s plague; 
I may be allowed to write to you fuch remarks, as I 
have made for almoft thi^ years^jhat I have lived 
in this plaguy ~c6uhtry,~ without any quotations or 
confirmations from other authors; which I hope will 
help to reconcile the different opinions of the above- 
mentioned famous authors. Which talk Iwouldchoofe- 
rather, than to contradid them ; for 1 am perfuaded,. 
that each of them wrote according to the heft of his- 
knowledge (as I do myfelf ) without any intention of 
impofing in the leaft upon mankind. 

It is beyond dilpute, that the plague appears in a 
different manner in different countries; and that it* 
appears differently in the fame country in different 
years : for we fiqd raoft other difeafes alter more or 

lefs, 



[ 7 ° ] 

lefs, according to the conftitution and difpofition of the 
air in the fame climate: for, fome years, fevers are 
epidemic, and very mortal: other years, they are 
epidemic, but not mortal ; the fmall pox the fame ; 
&c. And fo the plague is fome years more violent, 
and has fome fymptoms different from what it has in 
other years ; which, I take for granted, muft be the 
reafon of any difference, that may appear in the remarks 
of the celebrated authors already mentioned. There is 
one extraordinary fymptom, which the moft of thefe 
authors mention, tho’noneof them prove it, or pre- 
tend to have feen itj which feems to me inconfiftent and 
incompatible with the animal oeconomy } making ftill 
proper allowance for Omnipotence and Divine Ven-r 
geance, as in that of Sennacherib’s numerous army, 
and many other fuch plagues, mentioned in Scripture. 
What I mean, is, that a perfon cannot die of the 
.plague (hxh as it appears among us) inftantaneoufly, 
.<* in a few hours, or even the fame day, that he re- 
ceives the infedhon. For, you know. Sir, by your 
Jong es^aence in this country, that all fuch, as have 
the plague, conceal it as long as they can, and walk 
aboiS: as long as poffible. And I prefume it muft be 
the lame in all countries, for the fame reafon, which 
is 'the fear of being abandoned and. left alone j and fo, 
when they ftrttggle for many days a^ainft it, and at 
laft tumble down in the ftreet, and die fuddenly, peo- 
ple imagine, that they were then only irtfedted, and 
rfipat they dded 'inftantly of the infedtion j tho’ it may 
be foppofed, according to the rules of the animd 
joeconomy, that ftie noxious effluvia muft have been 
for fome time mixed with the blood, before they 
^jcoudd produce a fever, and afterwards that corruption 
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and putrefadion in the blood and other fluids, as at 
lafl: flops their circulation, and the patients die. 
This was the cafe of the Greek, who fpoke with your 
mafter of horfe, Knightkin, at the window, anno 
1752, and v/ent and died in an hour afterwards in 
the vineyards of Buiuk der6 ; and it was faid he died 
luddenly, tho’ it was very well known to many, that 
he had the plague upon him for many days before this 
accident happened. 

Mrs. Chapouis found herfelf indifpofed for many 
days, anno 1758, and complained pretty much, be- 
foie Ihe was fufpeded to have the plauge. Captain 
Hills’ failor was infeded in Candia 1736; was a 
fortnight in his paflage to Smyrna, _ as the captain 
fwore to me j yet he was five days in the hofpital 
there before he died. Mr. Lifle’s gardiner was in- 
difpofed twelve days before he took to his bed, and 
he lay in bed eight days before he died, in 
July 1745. 

It is true, that Thucydides, in his account of the 
plague at Athens, relateSj that_forne were faid to die 
fuddenly of itT~v^ich may have led others into the 
fame way of thinking : but Thucydides (with alt due 
regard to him) muft be allowed to have known very 
little of the animal oecpnomy, for he was no phy- 
fician, tho’ a very famous hiflorian ; and he owns 
moreover, that, when the plague firfl attacked the * 
Piraeeum, they were fomuchftrangerstoitat Athens, 
that they imagined the Lacedsemonians, who then 
befieged them, had poifoned their wells, and that 
fuch was the caufe of their death. Befides, he pre- 
tends to affirm, from the little experience he had of* 
the plague, that the fame pcrfon cannot have it twice, 

which 
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wliich is abfolutely falfe. The Greek Padr 4 who 
took care of the Greek- hofpital at Smyrna for fifty 
years, aflured me, that he had had the plague twelve 
different times in that interval j and it is very certain, 
that he died of it in 1 736. Monficur BrofTard had it 
in the year 1745, when he returned from France ; 
and it is very well known, that he and all his family 
died of it in April 1762. The, Abbe, who takes care 
of the Frank- hofpital at Pera, fworetometheother day, 
that he has had it already, here and at Smyrna, four 
different times. But, what is ftill more extraordinary, 
is, that a young woman, who had it in September 
laft, with it’s moft pathognomonic fymptoms, as bu- 
boes and carbuncles, after a fever, had it again on 
the nth of April, and died of it fame days ago, 
while there is not the leaft furmife of any accident in 
or about Conftantinople fince December, this only 
one excepted : but there died four perfbns in the fame 
little houfe in September j and as the houfe was never 
well cleaned, and this young woman always lived 
in it, <he was at laft attacked a fecond time, and 
died. 

The only antecedents, that I could obferve to this 
malady, was a great murrain among the black cattle 
in May 17451 and in the beginning of June, the fame 
year, fwarnas of butterflies flew about, and there 
were great numbers of caterpillars creeping every 
where, and afterwards a violent plague : and, after 
obferving the fame anno 1752 and 1758, you may 
recolledft, that I foretold to you, Sir, that we fhould have 
a hot plague in thofe years } which accoi'dingly hap- 
pened, efpecially in the months of Auguft and Sep- 
tember 1758, when many of Marfellini’s family, 

Spathari, 
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Spatlufi, SkWiickhim's cook, Chariacci Rimbeault, 
Jackino’s fon, &c. died of it. ^ ^ 

The plague is now more frequent in the Levant,* 
than it was, when I came firfl into this country, about 
30 years ago j for then, they were almoft Grangers 
to it in Aleppo and in Tripoli of Syria, and they had 
it but feldom at Smyrnaj whereas now they have it 
frequently at Aleppo, and fuminer and winter in 
Smyrna, tho’ never fo violently in the winter ; which 
muft be owing to the great communication by com- 
merce over all the Levant, and more extended 
into the country villages than it ufed to be. I take 
the plague to be an infedion communicated by 
contad from one body to another j that is, to a found 
body from an infeded one, whofe poifonous effluvia, 
fubtile miafmata, and volatile fleams, enter the cuta- 
neous fores of found perfons within their reach, or 
mix with the air, which they draw in refpiration, 
and fo advancing by the vafa inhalantia, mix with 
the blood and animal fluids, in which, by their noxi- 
ous and adive qualities, they incrcafe their motion 
and velocity, and in fome days produce a fever ; fo 
that the nearer and the more frequent the contad is, 
the greater is the danger, as the noxious particles, ex- 
haling from the infeded perfon, mull be more nu- 
merous, and confequently have greater force and ac- 
tivity in proportion to their diftance. 

Some perlbns arc of opinion, that the air mull be 
infeded, and that it is the principal caufe of thefe 
plagues i whereas I prefume, that the ambient air is 
not otherwife concerned, than as the vehicle, which 
conveys the venemous particles from one body intoano- 
ther, at leafl: in fucb plagues, as I have feen hitherto 
VoL. LIV. L at 
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at Smyrna and Conflantinoplej allowing always, that 
the different conftitution of the air contributes very 
much to propagate the plague : for the hot air di- 
fStes and renders more volatile and adive the venem- 
ous fleams, whereas cold air contrads and mortifies 
them. The perfon having the plague may be faid 
to have a contagious and poifonous air in his room and 
about him, while at the fame time the open air is free 
from any dangerous exhalations j fo that I never 
was afraid to go into any large houfe, wherein a 
plaguy perfon lived, provided that he was confined to 
one room. 

The peflllential fever fhews itfelf fiirft, by a chilli- 
nefs and fhiverings even in the months of July and 
Auguft, fo very like the firfl ajpproaches of an ague, 
that it is impoffible to diflinguifh the one from the 
other at firfl fight. This cold fit is foon accompanied 
with a loathing naufea and defire of vomiting, which 
obliges the patient at lafl to difcharge a vafl quantity of 
bilious matter, with great uneafinefs and oppremon 
in the thorax and mouth of the flomach, attended 
fometimes with a dry cough, as in an intermitting 
fever j and even in this flage it is very difficult to dil- 
tinguifh the one from the other. Next, the patient 
has a violent head-ach and giddinefs, with fome flight 
convulfive motions ; he breathes hard j his breath and 
fweat flink j his eyes are ruddy, he looks frighted, 
fad, and pale } he has an infatiable thirflj his tongue 
isyellowifh, with a red border; he has a total lofs of 
appetite, refllefihefs, great inward heat, and more 
than could be expedled from the fever, which is 
fometimes pretty moderate, but grows flronger fre- 
quently towards night ; the patient very often bleeds 
4 at 
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at the nofe. He continues in that difmal condition for 
fome days, untill the venemous matter begins to be 
feparated in fome meafure from the blood, and dif- 
charge itfelf critically upon the furface by the cu- 
taneous eruptions of buboes, carbuncles, blains, pe- 
techial fpots, and fome fmall veficles or blifters : but 
all thefe lymptoms are not to be looked for in 
the fame perfon. When the cutaneous eruptions 
appear and grow fenfibly, the patient finds himfelf 
better, and fomewhat relieved from the great op- 
preliion he laboured under before. Some perfons in 
the above ftate have a very violent fever, fometimes 
attended with a delirium and phrenzyj others arc ftu- 
pid, fleepy, and complain of nothing: as one of 
Captain Hill’s men mentioned before; and the young 
fellow, who died of the plague laft year, which he had 
in our palace ; for I no fooner found, that he had a 
fever, and was at the fame time fo very ftupid and 
fenfelefs, but I concluded he had the plague, tho’ 
it was ftrenuoufly maintained by the fervants, that he 
had not been out of the kitchen for a month ; but, 
upon ftri<3: examination, it was found, that he had 
many plaguy fymptoms, as buboes, carbuncles. Sec. 
upon his body, and that he had been in an infeSted 
houfe near the palace, about 1 2 days before ; where- 
in no doubt he received the infedtion. Such as are 
furious and delirious, feldom live fb long, as they who 
• are fleepy and ftupid ; but if they live long enough 
to have the cutaneous eruptions pufh plentifully, and 
their phrenzy begins to abate afterwards, they may 
recover more probably than fuch as are fleepy and 
have a moderate fever ; tho’ I have known fome of 
them likewife die; asDelaria, the French droggerman, 

L 2 who 



who went on horfc-back on Friday to GiaindeiC) 
looking upon himfclf part danger, but died next 
vSaturday morning. Marfcllini’s deleft fon, .1758,^ 
thought himfelf lb vciy well after the eruptions of 
the buboes, that he went from town, and dined at 
Therapea, and returned to town the fame cvcniiig 
and died, after he had been delirious for fomc days 
before, and had had the plaguy fever from the time 
he left Buiukdere about ten days before. 

I make no doubt, Sir, but you are very fenfiblc, 
that nothing in this country, eitheralror diet, produces 
the plague, tho’ both contribute very much to it’s 
progrefs and violence, after it is brought here or to 
any part of this country from any other infeded 
place i for you know, by long experience, that it 
rages moft in the hot months of July, Auguft, and 
September, when the diet of moft of the poor in- 
habitants (who are thegreateftfufferers by the plague) 
confifts of unripe fruits, cucumbers, melons, gourds, 


for fome houfes, which were infeded, and not well 
cleaned after the infeded perfon is removed, lodge 
fome of the venemous moleculae in wool, cotton, 
hair, leather or £kins, &c. all winter long ; which, 
put in motion by the heat in April or May, breathe 
out of their nidus, where theyrefided, and recover 
lb much life and adion, as to enter into the cutaneous 
pores of any perfon, who comes withih their reach, 
and fo infed him j as it happened at the French pa- 
lace, af Mr. Hubfch’s and at Caraja’s houfe, for 
two or three years running. But plagues of this kind 

fcldom 


apes, &c. 

The plague breaks outhereandatSmyrnafomeyears, 
hen it is not pollible to trace whence it is conveyed j 
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feldom rprcad, and are never fo fa^al, as fuchas come 
from abrord. 

Many arc of opinion, that the heat kills the plague, 
as they term it, which is ow'ing to a foolilh fuper- 
ftition among the Greeks, who pretend, that it muft 
ceafe the 24th of June, being St. John’s day, tho’ 
they may obferve the contrary happen every year; and 
the ftrongeft plague, that was at Smyrna in my time, 
anno 1736, was hotteft about that time, and con- 
tinued with great violence till the latter end of Sep- 
tember, when it began to abate ; but was not entirely 
over till the 12th of November, when Te Deum was 
fung in the Capuchins convent. 

This miftaken notion may be in fome meafure 
owing to a wrong fenfe put upon Prolper Alpinus, 
who allows that the plague at Cairo begins to ceafe in 
the months of June and July, when the ftrong 
Northerly winds (called Embats or Etefian winds) 
begin to blow, which make the country much cooler 
than in the months of May, April, and March, when 
the plague rages moft ; which he very juftly imputes to 
the great fuffocating heats and Southerly winds, 
which reign during thofe months in that country : and 
it is then, that the Ihips, which load rice, flax, and 
other goods and merchandife for Conftantinople re- 
ceive the infection, and carry it with them hither ; 
and, upon thefe goods being delivered to perfons in; 
different parts of the city; the plague breaks out at 
once with great violence among the trading people 
of the Greeks, Armenians, and Jews ; for I have ob- 
ferved, both here and at Smyrna, that the Turks are 
commonly the laft of the four nations, who are infefted ; 
but when the plague gets once among them, they fuf- 



fer moft by it, becaufe they take the Icaft care and 
precaution, and their families are much more nu- 
merous. _ 

The plague, as well as all other epidemical difeafcs, 
has it’s rife, progrefs, ftate, and declenfion, when 
it begins to lofe it’s virulence, and many of the fick 
recover. Some years it is felt fporadically all the win- 
ter; and we hear fome accidents in the Phanar, 
among the Greeks, among the Jews, Turks, and 
Armenians; and even among the Franks; for you 
may remember, that Pera was not clean all the win- 
ter 1762. Some years it lodges in the villages upon 
the Bofphorus ; but during the winter it is never of 
any great confequence. 

As to the cure of this difeafe, fome are for bleeding 
plentifully, as Leonardus Bot^us and Dodtor Do- 
ver, &c. But in this country, it is reckoned infal- 
lible death to open a vein, and therefore bleeding is 
never ufed ; But I am of opinion that a medium 
between thefe two extremes might prove more to the 
purpofe; for, as it is an inflammatory difeafe, bleeding 
and emetics might be of ufe in the beginning, as 
fbon as the patient is taken with the fever, efpecially 
if the fever is very hot and attended with a delirium or 
any violent head-ach; but after there begins a repa- 
ration of the morbific matter, which the ftrength 
of nature, and the agitation of the fever, drive 
upon the furface of the body in buboes or carbuncles, 
bleeding or purging muft prove very prejudicial; but 
gentle vomits might be of fervice even then, as they 
might drive out thofe cutaneous eruptions more pow- 
erfully than nature could do it witliout any help. 
The vomits likewife might prevent the return of the 

morbific 
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morbific matter into the blood, which frequently 
happens, and the buboes, 6cc. difappear, and the pa- 
tient infallibly dies in a very Ihort time. As the pef- 
tilential fever has many remiffions, I am of opinion, 
that the ufe of the bark in the remiffions might be 
of great fervicej as it proved anno 1752, when the 
French ambaffador s fervant was faved at Buiukdere, 
by means of fome bark and ipecacuana, which I fent 
with diredtions to Padre Jofeppej and he was the 
only perfon, that recovered of all the gang, who were 
then taken ill in our village. 

The pradlice in the hofpital is after this manner; 
when any perfon is fufpedted, they give him a large 
dofe of brandy with a dram of Venice treacle j and 
afterwards they cover him very well that he may 
fweat : for the firft three days, he eats nothing but 
vermicelli boil’d in water, with a little lemon juice. 
On the fourth day they give him rice and water j 
which diet they obferve ftridiy till the 15th or 20th 
day, when they begin to allow him very thin chicken 
broth, commonly called brodo longo, and they give 
him from firft to laft nothing but warm water to 
drink. 

They apply firft to the buboes and parotides a 
cataplafm of mallows and hog’s lard, to advance 
maturations and, after they are ' ripe and open, they 
drefs them with Isafilicon ointment. 

They apply caimack and fugar to the carbuncles 
for fome days to cool them ; and when they begin 
to feparate, they apply a digeftive of Chio turpentine 
with the yolk of an egg. They apply nothing to 
the blains and petechial fpots, which appear and dif- 
appear again upon any part of the body every three or 
four days. 


All 
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All this time they give the Tick no hc- 

fides Venice treacle for the poor, and feme doles of 
bezoar for fuch as can afford to pay for itj and they 
never can be perfuaded to change their method j for 
when you gave them Doiffor James’s powder, they 
never tried what effed it might have. 

I am of opinion that all antiphlogiflics fliould be 
ufed before the eruptions i and all alexipharmics and 
antifeptics after theraj more ^particularly camphire,^ 
and fome dofes of bark always in the remiffions of 
the fever, and blifters ought to be of great ufe in the 
fleepy and ftupid plague, for roufing the animal fpi- 
rits, and forgiving them fome motion: but they are 
never ufed herej and, as they live by cu/lom, it is im- 
pollible to prevail upon them to change it. 

As to prefervatives, I think the beft is to remove 
from the infeded perfons and houfes, and to keep 
at a proper diftance for many days from them. 

Some are of opinion, that fire preferves from the 
plague, and purges the airj from whom I beg leave 
to differ j for I have remarked here, that cooks and 
cooks mates, who are always near the fire, fuffer 
more by the plague, than any other fet of people in 
proportion to their number. Befides, the fire enlivens 
and gives energy to the poifonous effluvia lodged 
about them, which otherwife might die and dilperfc 
in the open air, if expofed furaciently to it. Fire 
moreover opens the pores, relaxes the fibres j and, as 
the hot weather propagates the plague, fire fiiould 
do the fame more or leH j and for the fame rcafon I 
imagine, that all perfumes muft be of very little 
fervice. 

The next beft prefervative I take to be modera- 
tion, and a diet of fuch meats as are of eafy digef- 

tion, 
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tion, of a rich balfamic quality, and capable of pro- 
ducing a rich and generous blood. It is likewife a 
great prefervative to be under no apprehenfion, and 
to guard as much as poflible againft difmal thoughts 
and imaginations upon fuch occalions. 

Thus, Sir, I have laid before you, in a few words, 
all that occurs to me upon the fubjeft} and as moftof 
the examples related happened in your own time, and 
are conliftent with your memory and knowledge, I 
hope you can bear witnefs to the truth of the fads, 
if you think proper to prefent them to the Royal 
Society} and if not, you may difpofe of them as you 
pleafe, for I wrote them in obedience to your defire, 
and to give you an evident proof of the profound re- 
ipe<9:, with which I am. 


Conftantinople, 
St. George's day, 

176a- 


Sir, 

Your mofi: obedient- 
humble fervant. 


Mordach Mackenzie. 


174b. 
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1748* The plague began the lothof May, anu 
ended in November. 

1749. ’ It began the i6th of March, and ended the 

20th of Odtober. 

1750. It began April 2 ift, and ended the lylh oi 

September. 

1751. It began the 15th of May, and continued 

all the fummer, autumn, winter, and 
to the latter end of September 1752. 

1753. It began May 31ft, continued all the fum- 
mer, autumn, winter, and till the 17th 
of September 1754* 

1755. It began in June, but there was very little 

plague all this year. 

1756. It began March the 6th, and ended the 

1 2 th of December. 

1758. Then there was none till the 23d of April 

1758, which ended in Oftober. 

1759. It began April 4th and ended about the 

loth of September. 

1760. It began April the 24th, and ended the loth 

of November. 

J761. It began the loth of March, and continued 
till the 19th of December 1762. Since 
which day there has not been hitherto one 
accident, befidesthatof the young woman 
on the nth of this month already men- 
tioned. 

In i75i» the 20th of 0<Sober O.S. a vaft quantity of 
fnow fell, that cut off the diftemper, and there was 
little plague in 1 752. The former year was the moft 
confiderable, and more univei'fally mortal at Con- 
ftantinople than any in the fpace of fifteen yeats. 



XII. An Account of a rmarkahk Tide at 
Briftoi : In a Letter to the Rev, Thomas 
Birch, Z>. D, Secret. R. S. from the Rev. 
Jofiah Tucker, D. D. Dean of GIou- 
cefter. 


Read Feb. 33, N Saturday the nth inftant, when 

1764. the tide had hardly begun to flow, 

according to it’s regular courfe, it was obferved, by 
the water-bailif of the city, and by feveral others, 
both on the back,, and at 6e key, to rife very fud- 
denly to almofl: high-water mark 3 and it lo continu- 
ed for near half an hour : then it funk, alnaofl: in- 
iiantaneoufly, three feet perpendicular : after that, it 
began to flow in again, and kept flowing on till one 
of the clock, and rofe to the height it was expedted 
to do. 

At Rownham Pallage, a mile below the city, the 
ferry-men obferved the tide to ebb almofl: inflanta- 
neoufly, and to fink at leaft four feet perpendicular. 
Then it flowed in again, as it Ihould have regularly 
done. 

Ar King- Road, which is about three miles below' 
the city, the officeVs obferved the king’s boat to float 
fuddenly, which they attributed to a great frefh com- 
ming. But they found afterwards the boat prefcntly 
aground. 

I could get no intelligence of any thing obfervable, 
that happened in the river Severn, excepting that at 
Gloucefter, and at Worcefter, the inundation fuhk 

very 
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very faft on that day. But moft undoubtedly the 
{Irong rapid tide of the Severn muft have been af- 
fedted in a very remarkable manner, had there been 
any curious perfbns to take notice of it. 


Xlll. A Letter containing fame Experiments 
in EleBricity^ to Mr, Benjamin Wilfon, 
F. R, S. from Mr, Torbera Bergman, of 
Uplaf, in Sweden. 

Atnpliffime atque celeberrime domine. 

Read Feb. zj, | Xperimentorum circa corporum ad- 
^ friftum jam ea font commemoran- 
da, quae cam ierlcU iniHtui $ cujus vis eledricaf etfi a 
domino Gray dudum inventa, tamen hnctifi|cie parum 
fait explorata. Pulchra font quae adtulit dominus 
Symmer ; fed non fofficientia. Ne vero longa narra- 
fioae variorum tentaminum charta impieatur; palma> 
ria tantum, et e quibus reliqua intelligi podunt, adfe- 
ram. Nova ligamenta fericea, unum circiter polli- 
cem geometricudf Suecanum lata, adhibui. Alteram 
eXtremitatibus fixum et bene tenfom, quod in pof- 
tenjm jncatum voco, alteram vero feu fricans mani- 
bus, quantum feds, expando, foper eodem fpado 
fiicad jduries duco reduoHjue perpendiculariter ad 
gus long^dinem. Hanc operadonem trm^erjam 
adpello: earn vero qua idem Ipatium fficantis ducitur 
antrorfom retrorfomque, foper tota longitudine fticati, 
'fimtdum hngitudinm fieri dico. 


5 



Si jam fricans et fricatum fint ejufdem tel®, adeo- 
que tktura, color, fuperficies, ceteraque, quam prox- 
iiue paria, fricatio vero inftituatur tranfyerfa, fricans 
pofitivam et fricatum negativam contrahit eledlricita- 
tern. In fricatione fecundum longitudinem fricans 
fit negativum et fricatum pofitivum. 

Si fricans fit alius coloris quam fricatum (modo 
non nigri) eventus eft idem. 

Si fi-icatum fuerit nigrum, hoc Temper fit^ negati- 
vum, quocunque modo fricetur, excepto unico c^u, 
quo nimirum fricans quoque nigrum. ^ Tunc enim, 
fecundum longitudinem fricatum, pofitive eledrifica- 
tnr. 

Ex allatis vidi genus eledtricitatis folis circumftan- 
tiis fridioms determinari : ut vero modum invenirem, 
rem adcuratius penfitavi. In fiidione tranfverfa, fri- 
catum, magis quam fricans, teritur. Nominetur attri- 
tus fficati et fricantis F,/ refpedive, longitude par- 
tis fricantis /, latitudo fricati a, numerus fridionum 
«, et erit fcmper Hinc duplex 

oritur effedus j nam et fricatum magw tevigatur, et 
magis calefit, quam fricans. Politura alia corpora dif- 
ponitfeuaptiorafacitftatuipofitivoi ideoque, heic, ne- 
gativura ei adferibere nolui. Experimentum quoque 
feci, in quo fricans, multa fridione, erat Isvigatum : 
fed nihilo minus, fricatum, rude, feu, nunquam antea 
adhibitum, inVeniebatur pofitivum. Jure igitur in di- 
verfum caloris gradum cecidit fufpicio : et hujus exa- 
minand® ergo, varia tentavij quibus tandem fequentia 
didki. 

Si fridio inftituitur tranfverfa, fricans vero antea 
probe calefit, hoc invenitur, operatione perada, ne- 
gativum, et fficatum, pofifivum. Tentamina hoc fuc- 

cefiu 
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ceffu feci cum ligamentis, coeruleis, viridibus, luteiV-, 
rubris et albis. 

Si fricatum fiierit nigrum, numquam pofitlvain 
contraxit eledfricitatem, quaravis valde caiefadtuni 
fricans : nifi hoc quoque nigrum. 

Ex hifce itaque merito concluditur : Calorcm cor-- 
por& (faltem nonnulla) Jlafin negative adaptare. 

Ubi de genere eiedricitatis quseftio eft, nonne hinc 
varii errores, dum alterutrum ex confricandis, antea, 
fortioris vis ergo, calefit ? Nonne hinc phsenomena 
Cfyftalll Iflandica, frigore producenda ? ^ 

Nexum, experientias congruenter, ita concipio. 
Quodvis corpus B (e. g. vitrum rafum) fieri poteft 
vel pofitivum vei negativura j prout, vel C (ferico) 
vel r« A (panniculo laneo) adfricatur. Eft igitur 
fixus quidam ordo, quern corpora Temper fequuntur, 
quamdiu circumflantiae manent easdem. Sint A, B, 
C,D, E, corpcHra } quorum quodlibet, cum anteceden- 
tibus, fit negativura, cum fequendbus vero, pofitivum. 
Jam, quo minor inter confricata diftantia, eo debilior, 
ceteris paribus, eledlricitas. Ideoque inter A et E 
forfior, quam inter A et B : fi nimirum cetera park. 
Hinc, inter corpora ejufdem generis, difficulter ulla, 
producitur vis ; quae, e contrario, cum diftantia, crefeit. 
Calor, uti probavi, ftatui negativo corpora adaptatj 
led, fi diftantia memorata paullo major, earn quideni 
foperare non valet ; quod ex ligamentis nigris patet ; 
interim tamen vim debilitat. Si globus eledlrificato- 
lius incalejEat, experientia quotidkna cdqdfci, novimus, 
vim eleftricam debilitari. Nonne inde, quod calore 
magis adaptetur ftatui negativo, unde diftantia fricans 
inter et fricatum minuitur ? Sed de hilce, alia vice, 
plura i dum firaul caloris effedtus in alia corpora ex- 
ppnwe liceat. 
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De exiftentia blnarum elearicitatunnj msmc?, multa 
variaqueluculentiffimaexperiinenta plene convlccmrA, 
fed quid de natura eledricitads, fic dido?* negativa, fit 
ftatuendum, adhuc dubius h$reo. Apices pofithi 
Jiant, et negativi quoque ; quod ad cculuni moufttari 
poteft 5 phofphoro illito, nam vapores alias vage e ccr- 
pore non eledrifato fufgentes, inftar caudco comet.Y, 
tarn pofitivi quam negativi, ad magnani diftantiam 
ejediant. Difficulter cum privatione, rarefadione et 
adfluxu fluid! eledrici conciliari polTunt phenomena 
allata. Quas tua lit mens, ut mihi proxiaie explices, 
oro. 

Quffi ill noviffima epiftola de metallorum eledrici- 
tatefcripfi; de confricatione, iifdem femper (quantum 
poffibile) fada circuraftantiis, intelligenda funt: nam 
licet, initio, diu fola fridionis variatione, diverlani, elec- 
tricitatem procreate non polTem, tandem vero, ad tuum 
prsefcriptum, felicius operationem adgrelTus fum. 

Inftrumentum novum nuper invenit dominus 
Wiicke, quo, in campo, abfque linea meridiana, acus 
magneticae declinatio facile inveniri poteft. Obferva- 
tionibus, hocce, Stockhclmi$ fadis, seftate praeterlapfa, 
acus 1 1 gr. 50 min, occidentem verfus, declinare re- 
periebatur. Hoc quoque utili invento, linea meridi- 
ana, abfque negotio, ducitur. 

Domini Mountine et Dodfon, mappam, declinati- 
ones magneticas, pro anno 175^ probe memine- 
rim) raonftraturam: polliciti funt, fed, num tails in 
lucem prodierit, adhuc ignore. 

Epiftola, ad R. Societatem Upfalenfem feripta, du- 
dum leda eft. 

Hocce autumno, varii globi ignei vifi funt, me- 
teoro igneo, in parte prima voluminis LI. Tranfadi- 

onum 
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onum defcripto, valde fimiles. Fulmina quoque, 
seftate praeterita, in meridionalibus prsecipue regni par- 
tibus, graflkta funt. Ullufne, in Anglia, fiilminis iftus, 
virgis ferreis e;edis, avertere conatus eft ? et quo fuc- 
ceffii? In Penfylvania tentari mihi narratum eft. 
Certe fi prudenter inftituatur, nulla hinc mala metu- 
enda video. 

Omnigenam dbi optans felicitatem profperitatem- 
que, me tuo favori folitaeque amicitias commendo, et 
fumnao, quo par eft, animi adfedu, permaneo, 

Ampliffimi atque celeberrimi Nominis tui 

Cukor obfervantiflimus 


Dabam Upfala:^ 
d. x8 OSk. 1763. 


Torbera Bergman. 


XIV. An 
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The relation of this uncommon adion of this 
cunning fifli raifed the governor’s curiofity j though 
it came well attefted, yet he was determined, if pof- 
fible, to be convinced of the truth, by ocular de- 
monilcation. 

. For that purpofe, he ordered a large wide tun to 
be filled with fea- water ; then had fome of thefe fifli 
caught, and put into it, which was changed every 
other day. In a while, they feemed reconciled to 
their confinement j then he determined to try the ex- 
periment. 

A llender fiick, with a fly pinned on at it’s end* 
was placed in fuch a diredion, on the fide of the 
vcflfel, as the fifh could ftrifce it. 

It was with inexpreffible delight, that he daily law 
fliele filh exercifing their flsili in footing at the fly, 
with an amazing velocity, and never miffed the 
mark. 

In looking over that noble work of the Mufeum 
of the king of Sweden, printed anno 17 54 , 1 met with 
dus Jaculator, weH engraven, and deferibed, by die 
learned Baron Linnaeus, under die title of Chaetodon, 
pag.6i, plate 33. 

Baron Linnaeus’s Deferipdon. 

Acanthopteryg^i-chstodon. 

CbaBtodon lo&atum, pinna dorfali poflice macula 
fufea. 

Coipus ovatum, compreffum ; fafcia grifea perpen- 
dicnlaris lecat caput per oculos. Fafcia grifea perpen- 
dicularis ab initio pinnae dorfalis defcendit ante pec- 
•jDorales ad ventrales. Fafcia grifea perpendicolaris in 

3 medio 
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medio pifce. Fafcia fufca faturatior cingit caudaai 
ante radios. Macula fufca orbicularis in medio pin- 
nEE dorialis ubi mutica. 

Caput roftro elongate, fere ut in fyngnathis, dentes 
in maxillis minimi. Narium foramina utrinque 2 
ante oculos, membranas branchioftegas officula 5. 
Opercula branchiarum fquamis tedla, ut in reliquia 
congeneribus. Pinnas dorfi et ani aequales, valde 
tranfverfse, et latefibus fquamis tedae. DorfaUs radiis 
9-31 primoribus mucronatis, pofterioribus 3 1 molli- 
bus, longioribus. Pedtorales radiis 14. Ventrales 
radiis 6 mollibus, excepto primo fpinofoj eorum. 
fecundus reliquis longior. Ani radiis 3-20 pofterio- 
ribus 20 longioribus, mollibus j primis 3 fpinofis* 
caudae radiis 14, aequalibus; parva 

Accedit proximo ad labrum roftro reflexo fafciis 
lateralibus tribus ftifcis. Araoen. Acad. i. p. 313. 


XIV. An Account of the Polijh Cochineal : 
In a Letter to Mr. Henry Baker, F,R.S. 
from Dr, Wolfe, of Warfaw, 

Warfaw, April 4, 

Read March 29, O C C I Polonici funt ova, vel 
1764* potius pu{»e infedti nondum fatis 

cogniti, qusB ad radices variarum plantarum adherent, 
et verfus finem Julii ab evulfis radicibus ope cultri 
abraduntur et cdUiguntur. Plant® ill® funt valde va- 
ri®, nec quotannis in una eademque Ipecie repennn- 

tur 
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tur cocci ilU> fed pro lubitu vaganturj hoc snno in hac, 
fequend in alia planta. Communiter creditum, 
non inveniri nifi in fclerantho perenni calycibus froc- 
tus claufis, Linnaei, quod polygonum minus Bauh. fo- 
lio et flore albicante, feminibus nudis oblongis. Haec 
planta amat loca fabulofa j fed nirais efl rara, ut no- 
tabilis cocci quantitas inde colligi pofiit. Uberior 
longe proventus efl: ejus in pratis pinguibus Podoiise 
et Ucrainiae : ibique invenitur fupra omne genus fp- 
gariae et potentillae j faape etiam ad radices fecalis, aiia- 
rumque plantarum, de quibus tamen nihil certi com- 
pertuna habeo. Maxima copia coliedtum vidi exJ 
potentillaaiba Linnaei, foL digitat. 5 natis, apice con- 
niventi ferratis, caulibus filiformibus procumbentibuSj, 
receptaculis hirfutis ; hanc nimirum indicare mihi vi- 
detur J ceterum ex fragraria flore albo, folus lanceolatis, 
medio maximo, fubtus villofis,fupra viridibus cum tenui 
margine ar^nteo, caulibus debilibus hirfutis. Deinde 
ex pe ntap h^llo officinaH, feu potentilla regtante^ Lin- 
nsi, jfoiVqumatis, caule repente, pedunculis unifloris. 
Poftea edatn ex potentUla caulefeente Linnaei fol. qui- 
natss ocoumventi ferratis, caulibus multifloris 

epedk receptaculis hirfutis s de quibus fpecimina mitto. 

Poflquam copia horum cocculorum colleda eft, 
immittuntur in ollam, et fupra ignem torrentur 
quoufque vermes enecati arbitrantur. In Augufto, 
infedtum, ovum fiium relinquit, et in planta tarde 
decurrit. Eft infedtum feminis cannubis magnitu- 
dine, tfAam molle, infira planum, fupra ellipticum, 
feu ovatuoi, rugis toianfverfis femicircuJaribus decern 
circiter a capite ad anom, quae rugae in inferiori ab- 
dominis parte in marginem qoafi vel fimbriam coeunt, 
Iccundum drcumferentiam abdominis inferiorem. 

Caput 
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Caput parvulum 5 thorax fupra vix confpicuus. Co- 
lor totius animalis obfcure purpureo-brunnus. Totum 
corpus pilis tenuibus, argenteis longis (refpeftu infe^Vi) 
undique tomentofum, ut videatur pulverulentum, vel 
farina alba confperfum. Pedes fex valde breves, mi- 
nuti, nigrore fplendentes, inflrudi unguibus acutis 
duobus. Antennse duE fiUfonnes perbreves nigerri- 
xnx : roftrum reflexum perbreve. An abdomen pcne 
fetofum ? ut dicit Linnaeus. Saltern pili ibi videntur 
paulo craffiores et iongiores, fed fimiles reliquis. An 
voiatiiia fiant, expifcare nondum potui, nec fexum qui- 
detn internofcere potui. Sed dabitur, Deo dante,. 
opportunior occafio, in haec inquirendi. Transfor- 
Hiationes difficulter obfervantur, cum infedum deli- 
eatulum a quavis injuria facile vitd privetur, et illo 
tempore intra fiffuras radicum abfcondat fe. Optimam’ 
figuram hujus infedi nuperdedit Ledermiilier Norim’- 
bergenfis in obfervationibus microfcopicis. 

Color inde lanae, goflipio, lino, conciliator dilute 
carmefinus. Modus tingendi talis eft. Coquunt 
coccum in aheno cupreo, cum liquore, quern 
(acidum) dicunt, etquiin Podolia, Ruftia, et Ucrainia, 
pauperibus pro potu ordinario infervit. Parant vero 
hunc potura ex farina fecalina, quam infun- 
dunt aqua multa calida, et in loco tepido relinquunt,. 
donee fermentatione acefcat, et limpida fiat. Quantum, 
quotidie de hoc liquore ebibunt, tantum addunt no- 
vae aquae cum manipulo farinae. Breviori tempore 
idem fit, fi fermentum acidum panis fecalini piftorum'. 
cum multa aqua diluatur, et in locum tepidum repo- 
natur. Jam in hoc liquore coccum diu coquunt; 
Enafeitur fpuma et pinguedo valde multa, inftar febi 
alba, quam follicite iemper auferunt, ufque dum 
tails jam nihil appareat. Erit liquor pulcre fangui- 

neusi. 
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^leus. Jacia, lanam puram albam in alio aheno cum 
jfionili licjuore huoas^ et mcdiocn aluminis (juantitate 
decoquunt, et falibus his bene imbutam exficcant. 
Tandem lanam ita prsparatam, in liquorem ilium 
fanguineum immittunt, et per aliquot minuta co- 
quunt : lie in momento omnis color lanae adhaeret, et 
liquorem inftar aquae limpidum relinquit. Lanam 
lie tindam aqua frigida abluunt et exficcant. 

Rudis haec tradatio docet, quantum ille color 
emendari pofiet, fi in vafe ftanneo, cum fale ammo- 
niaco et folutione ftanni tradaretur. Narrarunt mihi 
colledores, fi animalcula viva coiligantur et enecen- 
tur, colorem inde obtineri multo elegantiorem j cui 
facile crediderim, fi praefertim eadem follicitudine 
coiligerentur, ac fit cum cocco Mexicano (cui de 
cetero noftrum infedum valde fimile videtur), et loco 
toflionis, in aceto enecarentur, Multum Chocimi 
inquifivi in id, quo Turci purpureo colore lanam in- 
ficiunt : fed tindura ilia non nifi in Afia minori ex- 
ercetur. Omnes tamen dicunt, finduram hanc ob- 
tineri ex baccis, quae ad radieem plantae Armeniacae^ 
quam Romam appellunt, crefeunt. Forte haec planta 
eadem cum potentilla alba, et forte etiam pulchritudo 
colons non nifi ab artificio tindoris pendet. 

Quantitas cocci hujus ad exteros exportati, ex Po- 
dolia, facile aliquot millia librarum quotannis excedit, 
et prsBterea multum domi confumitur. Maxima pars 
in Turdam abvehitur, magna etiam Breflaviam venit. 
Conftat libra una 8-io nwenis Polonicis, (five 4-5 
fiiillin^s) et unS libra fere 20 libras Ian® tingi pofifunt. 


Further 



Further Account of the Polifh Cochineal: In a Letter 
from Dr. Wolfe to Mr, Henry Baker, F, R, S. 

Read April 1 2, FAST futnmer I amufed myfelf v^dth 
1764- •*-' the Polifh cochineal. It is unknown 

and negleded in this country. The feveral kinds of 
Potentillas are here very rare, and it was only upon 
the polygonum minus, or fcleranthus perennis Lin- 
nasi, that I found the cochinille. I gathered about 
300 of the coccuffes, and put them with the plants 
andfome fand in large pots. They are of different 
fizes. The infers creep out of their coccuffes from 
the beginning of June till the middle of Auguft: 
about fifty got out under my eyes. They are all ex- 
actly of the fame fliape : but fome are three times 
fmaller than others, according to their coccufles. 
The coccus is a thin round white £kin. The infedls 
are all hairy more or lefsj fome are of a darker colour, 
Ibme more crimfonj fome feem fomewhat longer, 
others broader. But thefe differences feem to depend 
on their voluntary extenfion, and on their age, becaufe 
they grow from day to day darker and more hairy. 
No mouth is to be feen, but a deep plait or furrow 
at the upper part of the breaft. Two extremely 
fmflil dark points leem to be the eyes. The two 
horns are thick, twifted like a fcrew, of the length, 
of thebreaft j they end in an obtufe point. The two 
fore legs are twice the fize of the four hinder legs, 
they have all fharp black incurved claws. The fhape 
of the wrinkles and furrows may be feen in the drawing. 
It is impoffible to find marks of the fexj and though 
they join fometimes their anufies, yet they do it fo 

loofely„ 



loofely, that it cannot be accounted for a copulation. 
They feem to eat nothing at all. They creep about 
the plant a week or two, going often underground, and 
wetting up again. Then they make themfelves a deep 
cylindrical hole in die fand down to the hard boitom 
of the pot, the end of which they cover with a fine 
white filk growing upon their bodies. There they 
lay their eggs and die. Others, who are difturbed 
in their W'ork, grow weary and white, as if they 
were powdered all over with a white meal, which 
through a glafs appears to be very fine white filky 
hairs, coming out over all the body. At laft they 
lay them down upon their backs : the filky hairs grow 
very fall, to the length of one inch and a half, and 
the infetft twifts with its claws the hairs all round its 
body, fo as to refemble a fmall heap of cotton j but the 
hairs are fo tender, that a fmall wind will tear and 
deftroy it. In this heap of cotton they lay their eggs, 
from fifty to an hundred, and then they die. Thus 
they remain till the middle of July. Afterwards, 
though they make their holes, or their cotton heaps, 
yet they die without laying eggs. The eggs are crim- 
fon, tranfparent, fcarce vifible, long, and round- 
pointed at both ends. In a week’s time the young 
infedls creep out: they are like their parents, but 
fmooth, tranfparent, and crimfon. I prefented them 
every day frerfi roots of the polygonum, but I cannot 
fay they have eat any of them. In a week or two 
they difappcar, going under ground. I preferve all 
thefe tilings. The infeds feem now ail dead, and 
lb do the young ones, buried up in fand : but I hope 
next fpring to lee them alive, and to profecute their 
fajrthd change. I have killed about cue hundred of 
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the infedls in hot vinegar, as it is done in Mexico ; and 
now I fhail attempt to dye Ibme woolly threads in 
the common way of the leaflet dyers. In the mi- 
crolccpical obfervations of Ledermuller at Nurem- 
berg, you will find tolerable drawings belonging to 
this matter. In the beginning of Auguft, 1 found 
an extremely fmall white fly, fomewhat like to what 
is fuppofed to be the male infedt. It is a third part 
of the fize of what is reprelented by Ledermuller. 
It has a body likeagnat, fnow-v/hite, powdered below, 
but gray Ihining upon its back, fix tender fnow-whitc 
legs without claws, a thick bulky head, two very 
fmall prominent eyes, two hair-like horns, two wings, 
large enough in comparifon to the body, fnow- white 
below, and fhining gray above. The belly to the 
tail is taper, and at the tail are three white hairs,' very 
tender, and four or five times the length of the whole 
fly. But as this was the Angle one amongft three 
hundred, and totally unlike in every part to the other 
infedts, I doubt very much of its being of this genus. 

I hope next fiimraer will teach me more j and, if I 
fhould be happy enough to bring the matter to any 
clearnels, I lhall put my obfervations into fome order, 
and fend them over with proper drawings belonging 
to it. But as there is no doubt but this infedt will 
be found as well in England as in Poland, I thought 
it proper to give you the account pf my obfervations 
as far as they go. Perhaps fomebody of yours will 
think it worth their while to look the next month of 
June at the potentilla, fragaria, and polygonum minus 
roots, and will very likely find thefe fame things. 

Tab. X. N°. i. The cochineal infedl of its natural 
fize. 2. The fame magnified. 3. The cotton. 4. 
You LIV. O The 
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The cotton with the animal in the middle, and its 
eggs of the natural fize. 5. An egg by the firft magni- 
fier. 6. Two coccufes greatly magnified. 7. The 
infed greatly magnified. 

I fend you alfo fome of the infeds killed in vinegar 
and dryed. The cotton, and the fuppofed male infed. 
Some young infedls. Some dead infeds buried up in 
their cotton, fome of which layed eggs, others not, 
fome void coccus {hells, fome young ones, fome eggs, 
etc. and alfo the polygonum minus. 

P. S. The 1 2th of Odober, at 8 o’clock in the 
evening, we had here a ftrong aurora borealis. It 
lafted but a quarter of an hour. The {hooting^ rays 
were white, and went all round from the horizon, 
making up at leafl three quarters of the circle of the 
horizon, the middle being jufl in the north. The 
rays pointed all towards one point of the heaven, 
which point was not the zenith, but at leaft 20 de- 
grees farther diredly againll the South. It was a 
fair day. No wind or rain followed it ; but the air 
was calm before and after. 

Warfew, Nov. 23, 1763. 
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XVI. Obferoations upon two antient Etrufcan 
Cmm^ never before illuftrated or explained. 
In a Letter to the Rev. Thomas Birch, 
D. D. Secret. R. S. from the Rev. John 
Swinton, B. D. F. R. S. Member of the 
Academy degli Apatifti at Florence, and 
of the Etrufcan Academy of Cortona in 
Tufcany. 

Good Sir, 

Read March 29, f Tl W O fmall Etfufcan coins, or 
*764' weights, came lately into my 

poffeffion, which I take to have been never hitherto 
publilhed. Each of them is an uncia, or twelfth 
part of an as, and in pretty good confervation. The 
weight, or value, of each piece appears from a lingle 
globule on the reverfe. As on feveral accounts they 
feem to merit the attention of the curious, and have 
not been yet explained j the Society will indulge me 
the liberty of imparting to them my fentiments 
of thefe valuable coins, and fubmitting to their 
conlideration a few curfory remarks upon them here. 
[Tab. XL] 


I. 

The firft’ of thefe medals preftnts to our view a 
diademated head, greatly deformed by the injuries of 

O 2 time. 
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time. The workmanfiiip is rude, fuch as we find 
it to be in many of the more antient Etrnfcan coins. 
The flip of metal prqjeaing from the round of the 
weight demon ftrates the piece to have been caft, and 
may therefore be confidered as a certain indicarion of 
it’s high antiquity. From the globule and two^ let- 
ters, TV, on the reverfe, we may infer this coin to- 
have been a ftips uncialis of the Tudertes, or people 
of Tuder, TOTAEP, as this antient city of Italy 
ieems to have been called by (i) Strabo. It is 
at prefent known by the name of Todi. It went 
under the denomination of Tatere (2) amongft the 
Etrulcans, and is pointed out to us by the let- 
ters T V, as here, on (3) feveral of their earlier 
coins. 

That this piece is an Etrufcan weight of very con- 
fiderable antiquity, feems iikewife evident from the 
barbarous and uncouth tafte that appears in every part 
of it, in conjunction with the manner of writing, 
from the right hand to the left, vifible on it, which 
antieatly prevailed over all the (4) lucumonics of 
l^truria. The figure on the reverfe, however rude 
and inelegant it may be, was perhaps intended to 
reprefent the prow of a Ihip, lb frequently to be 
met with on this minute fort of coins. For a parti- 
xular and fatisfaCboiy account of the early origin of 

(x) Strab. Gedgre^h. lib. x. SU. Xtal. 

(a) Anton. Francifc. Gor. Muf. Etrufc, p. i6a, 4.27. Flo- 
ttentiae, 1737. 

(3) Anton. Francifc, Gor. ubj Aip. p. 427. Honor. Arigon. 
yNwn. XJrh. M Ptfsler. Hetnir. Tab. VII, vIH, VIIII, &c. 

Tarvifii, 1745, 

(4) Phil. Bonarot. Jd Mamement. Etrufc. Oper. J)mpf> 
Jiiif. Exf&ta. ^ Cmjea. § zliL p. 90. Fiorentias, 1726. 

fuck 
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fuch caft pieces (5) as this, recourle may be had to 
the very learned authors referred to here. 

With regard to the diademated head on this piece, 

I ihall only beg leave to obferve, that a fimilar one 
occurs on an antient Etrufcan coin publiflied by 
(61 Arigoni, on a very old medal of Rome now in my 
pofleffion {7), and undoubtedly on feveral other valua- 
ble pieces of a very remote antiquity, to be met with 
in the cabinets of the learned. This fmall Etiufcan 
uncia weighs precifely three penny weights and 
one grain. 

That the weight, or coin, I have been confider- 
ing was current in Etruria long before the people of 
that country found themfelves obliged to lubmit to 
the Roman yoke, will not, I think, admit of a di- 
fpute 5 but how many years it preceded that wherein 
the battle of the Lacus Vadimonis (8), fo ruinous 
to the Etrufcans, was fought, for want of lufficient 
light, both from hiftory and the medal itfelf, I muft 
not take upon me to decide. 

U. 

The fecond piece exhibits on one fide the head of 
Hercules, adorned with a lion’s Ikin j behind which a 
fifh, refembling the turfo, or tyrfo, appears, attended 
fey three Etrulcan letters well enough prcferved. On 
the reverfe a dolphin, or tyrfo, part of an anchor, and 
another filh, under the former, prefent themfelves 

(5) Idetn ibid. J xxxviii. p. 78. Anton. Francifc. Gor. ubi 
tup. p. 42a. Vm Letters Al Signer Abate Barthelmy M Annibale 
^egh Abati Ohvieri, p. 27. In Pefan>, » 757 - 

(6) Honor. Aiigoi^ >»l» fupi Tab. XIV, XVI, 

(7) bee Plate Fig- 

^8) T.Liv. ab Urie Cond. Lib. ijt. 


to 
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to our view. The other part of the anchor and the 
fifh appertaining to it have been defaced, by the in- 
iaries of time; as we may colledt from a fimilar 
flips uncialis formerly publifhed by F. Montfaucon, 
then in the cabinet of the Marfhal d’Eftrees. A 
fingle globule, or uncial mark, determining the 
weight, or value, of the piece, is alio vilible here. 
The workmanlhip is fomewhat rude, and different 
from that of the Romans. The tyrfo feems t> 
allude to the origin and mofl: antient name of the 
Etrulcans, who were called Tyrfenians by the Greek 
cvriters that fiourilhed before Polybius (lo). That 
filh not feldom ( 1 1 ) occurs on the Etrufcan coins. It 
is thought to have been one of the diflinguilhing fym- 

(9) .Montfaiic. Supf'km. ie TAntiquh. Expliqu, Toro. Ilf. 
Liv. iv. c. 6. PI. 48. p. 106- A Paris, 1724. 

(10) Boch. Chan. Lib. I. c. xxxiii. p. 647,648. Francofuiti 
ad Moenum, 1681. Phil. Bonarot. Ad MomimnU Etrufc. Ex- 
pUcat. iA.CmjeS. §xxxwii. p. 80. Florentise, 1726. Anton. 
Francifc, Gor. Mt>f. Eirufe. Vol. II. p. 42** Florcntiff, 

j ^ 

(11) Phil. Bonarot. ubi fup. § xxxviii. Ant. Fran. Gor. uSi 
fup. p. 421, 1 have an exceeding fine Etrufcan weight, or brafs 
medal, of Vclterra, adorned with the head of Janus on one 
fide, done after the Etrufcan rnmner ; and on the reverfe with a 
tyrfo, the obelus, or maik ot the as, and feven Etrufcan let- 
ters, forming the word velithera, or vELiTERA,the old Etruf- 
can name of VokeiT.a, one of the moft antient cities of Tufeany. 
The piece is in the fineft confervation, and weighs four ounces, 
fifteen penny weights, and eighteen grains. 

It is farther remarkable for a figure of the a, which I never met 
wi h, before this weight fell into my hands, upon any of the Etrufcan 
jcmains of antiquity. One of the fidcs of that element here is 
much fliorter.than the other, not unlike the form of the Greek 
Alpha exhibited by fome of the earlieft Athenian tetradrachms, 
particularly one in my poSelSon, the rooft antient of any that I 
have hitherto feen. 

bals 
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bols of the Tyrfenian nation, with which the people 
of it were very well pleafcd. 

The forms of the letters on this medal are exadlly 
the fame with thofe of the correfpondent elements 
ufed in Umbria and the Proper Etruria, and apparently 
anfwer to the Roman letters fai. They are fuffici- 
ently clear and diftinft, having fuffered little from 
the iiijuries of time. The word they reprefent, in 
conformity to the Etrulcan (12) manner, points out 
to us iome remarkable town. This may be certainly 
evinced from the infcriptions preferved on other 
Etrufcan coins. Now to what town can this word 
be fuppofed as a proper name to refer, but to Faefulae 
in the Proper Etruria ? That city flood at the foot of 
the Apennines, and was one of the moft [j. 3 ) antient, 
as well as the moft confiderable, towns of Etruria. 
The Greeks wrote the name of it (14) OAISOTAAI 
and (15) <E»AIS 0 AA, theearlier Latins (16) faisvlai. 

Hence it Ihould feem to appear, that this valuable Etrufcan coin 
has never jet bten publiflied, at leaft with a fuSicient degree of 
exa£tnefs. I thereforejudged it would be by no means improper 
to fend the Society a di aught of it, as well as one of the Athe- 
nian tetradrachm here mentioned, taken wuh the ulmeft ac- 
curacy, and fuch as may be entirely depended upon. 

Vid. Annib. degl. Abat. Olivier, uli fup. p. 43. 

{12) Anton. Francife. Gor. ubi fup. p 422-431. Joan. Baptift. 
Pafler. Pifaurenf. De Num. Etrvji,. 'Peejiarwr. Dtjfertat^ Vid. 
Symbol LitUrar. Vol. II. p. 13-35. Florentise, 1748. 

( 1 3) Tho. Dempft. De Etrur. Regal. Lib. iv. c, xix. & alibi, 
Florentise, 1724. 

(14) Appian. Alexandrin. De Bdl. Ci. IL Lib. 11 . p. 71 1. Am- 
ftcl. 1670. Dio, Lib. xxxvn. 

(15) Polyb. Lib. II. c. 25. p. 158. Atnftel, 1670. 

(16} Enn. & Lucret. paffim. Virg. Job, Nicol. J'unc.Marbur- 

genf. De Adelefctai. Latin. Ling* 7 raSat. p. 325. Maihuigi 
Cattorum, 1723. 

4, and 
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^nd'thofe of the Auguftao age faesvlae. The 
diphthong ai at firft prevailed amongft the Latins, 
as well as the Greeks } but was afterwards converted 
by them into or ae. 

That the Etrufcans ufed globules on their coins, to 
denote the weight or value of them, has beenobferv- 
ed by the moft celebrated (17I antiquaries, and is now 
univerfally allowed. From them the cuftom of im- 
preffing thefe marks upon money and weights paffed 
to the Romans. Now Fsefiilse was one of the mod 
famous and antient cities of Etruria. Nay, with its 
diftridt, according to a (18) very eminent writer, it 
formed one of the twelve lucumonies, or free dates, 
of that country j and, in fupport of this fentiment, 
it may be remarked, that feveral valuable remains 
of (19) Etrufean antiquity have been found near the 
fpot formerly occupied by that city. A mint was 
therefore undoubtedly eredled there, and money coined 
in it. The fituation of this place, at a fmall diftance 
from the Arno, -and not far from the Tyrrhenian Seaj, 
may be confidered as an additional reafon why a turfo, 
or tyrfo, (hould have fometimes been impreffed on its 
coins. 

The age of the piece before me I cannot take 
upon me, with any precifion, to determine j but think 
it muft have been emitted from the mint at Faefulae* 
fecfOTe the final fubjugation of Etruria by the Romans. 


(i7)Phn.BoBarot. «bi Aip. Honor. Arigon..W^»i. tJrb, 
ftder. Hetrter. AHtiqvijpm^ Tarvifii, 1745. 

(18} Oempft. ubi I'up. et alibi. Vid. etmm Cluver. Cellar. &c, 
(19) Anton. Francifc. Gor. ubi fup. p, 19, iia, 435. 


1 


We 
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We may therefore reafonably prefume k to have ap* 
peared before the redudion of that country to ihc 
form of a province by the conful Ti. Coruncanius, 
in the year of Rome 473 ; if not before the terrible 
overthrow given the Etrufcans by the confui iEmilius 
Barbula, in the year 442, which feems to have put 
a period to the independency of that nation. If we 
admit this, the coin cannot well be fuppofed to have 
preceded the birth of Christ lefe than three hun- 
dred years. Nay, it may be of a much- earlier date, if 
the learned (20) Sig. Gori's notion of the high anti- 
quity of the brafs Etrufcan coins be not altogether re- 
mote from truth. Be this as it will, no one has yet 
fully dilproved or invalidated his opinion. 

From the coin here confidered, I think, we may 
venture to infer, that the manner of adorning with 
the head of Hercules fome of the lefler weights was 
(2 1 ) originally Etrufcan, but adopted afterwards by the 
Romans. The people of Faefulas and the neighbour- 
ing trad undoubtedly formed one of the twelve lucu- 
monies, or cantons, of Etruria, and even made a figure 
after the Etrufcan times. A colony was fettled here 
by (22) Sylla, and the inhabitants of this place feem 
to have enjoyed the priviledges of a municipium in the 
days of (23) Pliny. Other points, befides thofe already 
mentioned, are clearly deducible from the medal I 


(20) Idem ibid. p. 419. Phil. Bonarot. ubi fup. 

(21) Anton. Francifc, Gor. ubi fup. p. 424, 425. Phil. Bo- 
narot. ubi fup. 

(22I Cic. in CatiUn, Orati. m. 

{23) Plin. Nat. Hift, Lib. VJi. c. xiii, p. 381. Ed. Hard, Pa- 
rifiis, 1723. 

VoL. LIV. * P have 
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have been endeavouring to explain, the only one of 
Fseful® hitherto difcovered, which at prefent I cannot 
fo much as touch upon ; having but juft time to aflure 
you that I am, with the moft perfect confideration 
and efteem. 


S I R, 


Your moft obedient humble fervant. 


Chrift-Church, Oxon» 
May 31ft, 1763. 


John Swinton. 


XVII. Ohjer- 
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XVII. Ohfervation of the EcUpfe of the 
Sun, the tft of April 1764, made in Sm- 
ry-ftreet, in the Strand, London; 

James Short, M. A, F. R> S, 

Read April 5, H E morning of the eclipfe I had 

1763. Jl^ provided the inftruments I judged 
would be neceffary for obferving it in fuch a manner 
as to be fatisfadory to the Royal Society as well as 
to myfelf. A refieding telefcope of two feet focal 
length, it’s aperture four inches and a half, and it’s 
magnifying power feventy times. To this telefcope 
was fitted a micrometer with an achromic objed-glafs 
of 40 feet focal length. 

The right honourable the Earl of Morton, now 
Prefident of this Society, was pleafed to honour me 
with his company, and alfo to obferve j but in different 
rooms, out of fight and hearing of one another. His 
Lordfhip ufed a refledor of only eighteen inches focal 
length, four inches and a half aperture, and a power 
of forty times, to the cye-piece of which a helio- 
fcope was adapted, for viewing the Sun- diftindly,, 
without the leaft inconvenience to the eye. 

The condition of the air was very unpromifing, 
for, befides a general hazinefs of the fky, thin flow 
moving clouds were frequently pafling over the Sun 

from 


4 
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from the South-weft, fo that it was by fitts only that 
the Sun’s limb could be feen diftiniftly. I ufed a 
fmoaked-glals to defend my eye, and my obfervati- 
ons were noted down as follows. 


Apparent time* 

h 


^ , , - . f the beginning of the eclipfe 

Marchsi, 21 4 33 1 by me. 

4 36 by Lord Morton. 


All the reft by myfelf, with the before mentioned 
micrometer. 


h / // 

21 12 27 - 
14 iz ■ 
16 17- 
38 I - 

19 37* 
48 42 - 

22 19 15 • 

22 aS'- 

23 ss- 

26 10 

28 28 ' 
30 43 * 
32 8 

23 35 23 ■ 
37 33 
40 59’ 


t // 

13 22, o 

14 32, 1 

15 5 ^» ^ 

16 50,6 

17 4 S» 4 : 
27 7,1 
29 33,2 


; diftance of the cuips, 
: ditto, 
dittos 
; ditto. 

: ditto. 

: ditto. 

: ditto. 


29 49»5 
29 493 5 

258.7 



parallel to the horizon, 
ditto. 

f greateft diftance of Sun 
I and Moon’s limbs. 

2 3 1, 3 = ditto. 

2 26, 2 == ditto. 

__ J Moon's diameter nearly 
2^ 49 * 5 I parallel to the horizon. 
21 1 1, 4 == diftance of the culps. 
20 18,4 = ditto. 

18 52, 9 = ditto. 


The 
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The end could not be feen for clouds, but the 
whole of the eclipfe may be determined from the 
above meafurements. 

The Sun’s diameter parallel to the horisson, about 
an hour before noon on the day of the eclipfe, was 
31' 59'', 4, air hazy. The next day at the faa« 
hour it was 31' 58", 6. 


addition. 


zsi 




H f fi 

it ooPtM. 
d 30 0 P* 

IQ 

S 3Q o P, M* 

II o o F* M* 


MdOH'i ilsdwte? 


/ // 

li* i» lift f 
IBI II 8 

PES S3 r itlr wiiiiatljij# 

»P33 o 

13 $p 5 ^ 


XVIII. OB/eroatkn of the Eclipfe. of the 
Sun, April i, 1764: In a hetter frorA 
Dr» John Bevis, to Jofeph SalvadcHr, Efqi 
F. R. S. 

S I R, 

5* fW*^ H £ honour you were pleafed to 
' ' X do me by fending me an invitation 
to <^)fkve*.*the late eclipfe of the Sun at your houfe, 
and the arxsootimodations I there met with, requir^ 
that I JflidUM jg^ you thte beft accdunt I can of jcfly; 
obfervadon^ hlb^'ftfar -iirtTOV^ ^through dMs' oWf^^ 
vourablenefe of the^’wf “ * ‘ " ' ' * ' 

VoL. LIV. P You 
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You may remember. Sir, that, not long before the 
beginning of the eclipfe, the air, from very ferene, 
turned hazy, and thin clouds came from the South- 
weft. I had fet a ftop watch of Graham’s, by a clock 
likewife of his, with which the Sun’s tranfit on the 
meridian was obferved carefully two days before the 
day of the eclipfe, and the next day after it. By 
comparing my watch with this clock on my return, 
I found it was 19 feconds too faft in mean time, at 
your houfe, when I obferved the beginning j and 
whereas it then ftiew’d 9^ 9 ^ 12'^'^, it fliould have 
ftiewed no more than 8' 53", from whence fub^ 
duding 3'' 45^'» the equation of time, there remains 
pJ* 5' the apparent time of the beginning of the 
eclipfe, as I obferved it. 

But I muft remark, that, the ftate of the fky con- 
tinuing fuch as I have defcribed it, the beginning muft 
have really happened fooner, by 10 or 15 feconds> 
as I judge from the firft perceivable diftance, of the 
cufps } fo Aat, if r ftate it at 9‘‘'4' 5^^'! I prefume 1 
err hut a very few feconds. 

. About tjhe middle of the eclipfe, the‘jfir wtcs very 
dear, and the culps well defined, which wanted a- 
bout 60 degrees of joining. 1 could not then difisrn 
any thing on the Sun about the Moon’s linfil^ which 
in the leajft indicated a lunar atraofphere. * A full di- 
git ©f the Sun, or more, repaained, 'tmeclipfed. The 
day-fi^t was 1»tl; in^onfidembjy dimifiiftied, lb that 
m^er jt^atsar nor Venus could be feen, though both* 
in a favourable pofition, to the eaft of the Sun. 

Fahrenhdt’s thermometer, placed without door 
to the north, flood at 50 when the eclipfe began, and. 
fell but one dLvifion whilft it lafted. 

The 
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The end of the cclipfe could not be obferved for 
thick clouds, to the great difappointment of all who 
had the curiofity to give their attention to this phae- 
xiotnenon in or about hondon. 

I am, with great regard, 

S I R, 


Your very obedient humble fervaat. 


Clerkenwell-CIofe, 
April 4, 1764. 


J. Bevis. 


Moon’s EcUpfe of March 17//&, 1764, obferved 
in Surrey-^eet, in the Strand, London. 


Ap^acent time* 

10 32 0 the penumbra juft fenfible to the naked eye. 

39 o the beginning, viewed with an opera glafe. 

48 30 the fliadow touches Mare Humorum : This, and diofc 
that follow, with a 9 inch reflector# 

53 35 touched by the flxadow. 

54 4X Grimaldi touched* 

57 30 Grimaldi covered. 

I j 46 30 the fhadow touches the fouthem border of 

quiUiiatis* 

o 49 36 touches the fbuthern border of Mare Cri-* 

fium* 

XX 13 44 Grimaldi be^s to emerge* 

ly 36 is quite cmerg^. 

56 23 Mare Orifum nearly bifedted by the lhadow* 

JC3 o 30 out of the Ibadow. 

2 40 Mmid Ctifium out of the ftiadow* 

16 30 the end of the eclipfe, with an opera glali* 

24 o lSl 4 (Ai dear of the penumbra. ^ 


The lhadow was Refined, tho' the ak was <dear. 

Pa P* S. 
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8. 1 find an obfemtion of mine of the lunar eclipfe 
of May 7th, 1762, printed in the Philofophical 
Tranfaaions Vol. LIT. pag. 543. How it got there 
I know not, never having thought it worthy the no- 
tice cf the Royal Society. Eefides, in the three ob- 
iervations there laid to be made at Mr. Short s before 
the eclipfe, the equation -(I fuppofe by my own mif- 
take) is JubfiroBeX which ihould have been added, to 
^ve the apparent tipe j and three apparent times 
there fet down, are to be increafed each by 4' 10' 
to make them the true ones. J. B. 


XIX. Obfervations on the EcBpfe of the 
Sun, April i, 1764 : In a Letter to the 
Rev, Tlsomas Birch, D, D, Secret, i?, / 5 . 
f(om Mf, Fcrgttfooj 

Reverend Sir, • ' Liverpool, April 2; 1764. 

1^ 4 prii s» TJT A V I N Q been at this place ever 
1^64. ■ beginning of March, and 

hoping diat the fky would prove favotrrable (as to my 
great joy it did) for obferving both the lunar eclipfe 
of March 17th, and the folar qoHpfc of yefiiCTday, I 
propofcd to qiptaiiHii Hiatehirtfoni, at whofe houfe I 
flay, to have a mendigw jme duawn on the leads oor 
the top of his houfe, in order to sdjuft his clock for 
obferving the times of thefe qcUpfe by : and we got 
M:. Holden, who is mafter of a mathematical fchool 
here, to do it ft*' us, by’ fevcral obfeita'69^ of the 
^ altitude 
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altitude and azimuth of the Sun by day, and of the 
ftars by night j and there were fuch exaft agreements 
jfbund by many repeated obfervations, that no doubt 
could remain of the meridian’s being very well 
afceitained. The fame gentleman, who is juftly 
efteemed to be a very accurate obferver, and an able 
calculator, finds the latitude of Liverpool to be 
53° 21 ' j and its longitude is generally thought to be 
three degrees weft of Greenwich, but he believes it 
to be fomewhat lefs. 

The clock being duly ac^ufted by our meridian line, 
at noon, and the time being found by obfervations of 
feveraLftarsin the evening of March 17, &e apparent 
time of the beginning of the Moon’s eclipfe was ob- 
ierved to be at jo** 27^ P* ^d. the end at 13'' 

On the next day, 1 calculated the time of the 
ecliptic conjundlion of the Sun and Moon for April j , 
by Meyer’s tables, 'as we have them publifoed by 
Mr, Malkelyne, and then made a projediion of the 
Sun’s eclipfe for that time by them, for this place, ac- 
ccwdbg to it’s latitude as determined by Mr. Holden, 
and foppofing it’s longitijde to be 3 degrees weft from 
Greenwich j and put up this prcgedlion in the council- 
room, that it miglit be feen, in order to find how it 
might agree with observation. 

Being provided with a good refiedting tdefcope at* 
captain Hutclnnfon’s, I cut a round hole in a pafte- 
boacd which would go tight on the tube, and took 
the Sun’s imagie on a paper behind it, as large as L 
could have dae image of the Sun fharp and well de-, 
fined around tire edge, which was included in 3 ciide 
of 4 inches diamhter. J divided the diameter into* 
12 equal parts, for digits, and each digit into 4 parts,, 
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the half of every fourtib part being lefi to be eftimated 
by the eye. 

Mr. Holden and two otber gentlemen, who are 
efteemed good obfervers, and were provided with 
rrfrading telefcopes and Hadley’s quadrants, were 
with me on Sunday morning, and I defired a third 
gentleman to note down the times, and to be careful 
not to miftake the minutes of time j as one might be 
more apt perhaps to miftake the minutes than the 
fcconds. The clouds threatened ns dilkppointment 
till about ten minutes before the calculated time of 
the beginning of the eclipfe, and then the Sun Ihone 
out very dear; and during the time of obfervation 
we were but feldom interrupted by thin flying clouds. 
The firft: and laft contads of the Moon and Sun were 
fo iharp and inftantaneous, that it feemed poflible to 
determine them within one fecond of time. Several al- 
titudes of the Sun were taken during the eclipfe,by rc- 
flefting the Son’s image from a bafon of treacle; and 
die quantities eclipfed were pUunly vifible on the fore- 
mentioned image of the San on the paper, even to the 
(aghth part of a digit. But the altitudes want yet to 
be correx^ed by their refpeftive refraiSaons. 

Several people came into the room to fee the eclipfe, 
ibme of whom were flibfcribers tomyledures; and 
I could not well refufe them admittance. But I told 
them before-hand that they mufl; neither fpeak nor 
move till the eclipfe was found to be begun. This 
they ftridtly complied with, and gave no manner of 
difturbaotce ; and, after it was begun, I defired them 
all fepaiateiy to come and view it by the telefcope, 
which hkiderad me from obferving the number of 
digits eclipfed jfef the firft hour. 

I kept 
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I kept by the refledling telefcope, and watched the 
Sun carefully for about five minutes before the calcu- 
lated time of the beginning of the eclipfe. Our watches 
were adjufted to the mean or equal time ; and two 
of them kept exadly alike during the whole time of. 
the eclipfe. The obfervations were as follows : 

^ ^ Digits. Sun’s altitude. 

8 59 o eclipfe begun 28“ 37' 00". 

10 2 o — • 84, 


10 

5 

0 

9 

— 35 49 

3 ® 

10 

II 

0 

94 



10 

13 

0 ~ 

10 

— 36 29 

0, 

10 

18 

0 

104 



10 

21 

0 — 

£ 04 - 

— 37 9 

0 uncertain.. 

10 

25 

0 — 

104 

— 37 20 

0 

10 

3 ° 

0 

10 



xo 

^8 

0 — 

9 




f Culps perpendicular, by a plumb-line’s 
10 40 3o«| lhadow on the Sun’s image. Sun’s alti- 
tude then 38“ 48' o". 

10 43 30 — 84 — 38 57 30 
10 47 o, — 8 — 39 8 30., 

10 54 30 — 7 

11 o o — 04. 

“ 3 45 — • 6 

II 12 o — Ss 

II 15 45 — 44. 

II 19 15 — 4. 

f uncertain, on account of athim 
II 28 o -r- 3 1 flying cloud. 

II 35 2 — 2 

II 45 15 04 uncertain W another ctoud. 

f eclipfe ended-, the ifcy quite clear. Sun's. 
^^5 o ^5[ altitude 41“ 27>" 
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AU wrote down by Mr. Baxtonden, who kept a 
copy thereof. 

At nightj Mr. Holden returned and examined the 
clock by the ftars, and found the time (hewn by the 
clock to be true. 

Between the beginning and the middle of the 
eclipfe, we could plainly perceive inequalities in the 
Moon’s eaftern limb on the Sun, by means of the 
refiedling telefcopej and I often obferved little tre- 
mulous bright fpecks of the Sun’s lowermoft edge 
in the otherwife dark place juft before, or weft, of the 
lowermoft culp ; but they vaniflied in an inftant, ex- 
cept one which was confiderably larger than any of 
the reft, and was vifible for about two leconds of 
time by eftimation : but I was fo intent upon ob- 
ferving it, and looking for others, that I forgot to 
have the time of its appearance marked down. This 
undoubtedly was owing to a dent or valley in that 
part of the limb of die Moon, which no hill beyond 
it took off from tiie fi^t. But as the eclipfe waS 
drawing toward the end, we could perceive no ine- 
qualities of the Moon’s weftern liftd) the ■Sun, nor 
any fuch fpecks in the Sun’s edge about either of the 
cufps. 

As the Moon’s latitude was north afeending, and 
the cufps not perpendicular till after the middle of 
the eclipfe, I apprehend that when they were ib, the 
apparent altitudes of the centers of the Sun and 
MoOn were equal. But whether they were then fo 
or not, I leaire- to better judgements to determine. 

I ftiall now let down the times of the beginning, 
imddle, and ending of the ecliple, as pre-determin- 
cd by the abovc-toen&ncd projedion therda^ for Li- 
verpool, 
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verpool, from Meyer’s tables, which were the appa- 
rent times ; and fhall reduce the obferved equal times 
to the apparent, by fubtradling 3 minutes 48 leconds 
(which* we fuppofe here was the equation of time) 
from the equal times as oblerved by the clock and 
two watches which kept equally going,together.. 

Apparent times. 

By projection. By obfe]va^i^nv 
h ^ 

8 56 o 8 55 iz 

10 21 45^ — — notcemim 

11 48 o — II 46 57 

2 52 o 2 51 45 

Digits eclipfed. 10^ lo^-exadly. 

We wifh for the accouats of the obferved times at 
the Royal Obfervatory and at London ; becaufe, by 
comparing the difference, and making allowance for 
the velocity of, the penumbra between Liverpool and 
London, the longitude of Liverpool might be known* 

As the obferved . quantity was fomewnat greater 
than the prcgeCted, as to the digits, and the projedtioa 
which 1 gave in, fome time ago, to the Royal Society 
from Meyer’s Elements, made the lower edges of the 
San and Moon to be very nearly in contad at the time 
of gyeateft obfervation at Greenwich, I am apt to 
think that the appearance at Greenwich was annularfi . 
and'am^ with the greateft efteem. 

Reverend Sir, 

Your moft: obliged humble frrvant,- 

James Fergufoa. . 

■ XX.. 03 -. 


Beginning 

Middle 

End — 
Duration 


VoL. LIV. 
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XX. Ohfervations on the EcUpfe of the Sun, 
April I, 1764.J at Brompton-Park : By 
Mr. Samuel Dunn. 

Read April 5, T^ART of the inftruments which I 
1764. provided with for obferving this 

eclipfe were, a refleding teicfcope 21 inches focus 
■with a micrometer, a refra6ting telefcope 6 feet in 
length with only two glaffes, a double convex objedt 
glafs, and a double convex eye glafs. Two pendu- 
lum clocks, and a flop watch to feconds of time. I 
had taken as much care as poffible to adjipfl: the clocks 
to mean folar time fbme days before the eclipfe, and 
from feveral altitud^ of the Sun, taken March 30th 
in the morning and afternoon, concluded the clocks 
were then exadtly with the Sun to a fecond of time. 

March jift was a cloudy day, and not the leafl: 
hope ©f feeing the Sun the day following, 'till near 
midnight, when it cleared up, and the ftars appeared. 

April ift, the Sun rofe a little obfeured by vapours 
and thin clouds, which he became more free from 
as he advanced in altitude. 

At b** 56'' per clock, I took the altitude of the Sun’s 
centre 2® 25' from which obfervation the clock 
was 6 feconds of time before the Sun. 

At 6 ^^ 59' per clock, 1 took the altitude of the 
Sun’s centre 12® 50^ 45", from which obfervation 
the clock was 4 feconds of time before the Sun. 


At 
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At 7^* 5' per clock I took, the altitude of the Sun’s 
centre 1 3° 49' 55'^ hom which obfervation the clock 
was 4 feconds of time before the Sun. And the 
fame dav in the afternoon. 

At 4^* 23 per clock, I took the altitude of ‘the Sun’s 
centre 1 8° 49' 40''' from which obfervation the clock 
was 5 feconds of time before the Sun. 

Thefe and other obfervations confirmed that the 
clock was 5 feconds of time before the Sun at the 
beginning of the eclipfe. 

At 45' per clock, I fet my watch^ exadly by 
the clocks j captain Bentincke and captain Holland 
were prefent with curious watches. 

From 8*^ 45' per clock, to the beginning of the 
eclipfe, I continued obferving with the refleding te* 
lefcope, and law the limb of the Sun throujgh the 
telefcope and iWn vapours, without any dark glafs, 
afe clearly 'as' it could be feen by any heliofcope 
whatfoever. 

Captain Bentincke pronounced the feconds of time 
as they were fulfilled by the watch, and as the mi- 
nutes ot time were fulfilled they were written down. 

At 9'’ 4'' 29" per watch, I thought I faw a little 
dull tremulous vibration obtrude itfelf on the limb 
of the Sun j and. 

At 9'' 4' 30'' it became a little more fenfiblej and. 

At 9^* 4' 3 a little more fenfible } but it was 

At 9** 4' 32''' per watch before I was certain the 
Sun’s limb was touched by the limb of the Moon j 
And, 

At 9^ 4' 33 I planly faw, through this telefcope, 
and the thin vapours of the atmofphere, the leaft vi- 
liblc dent,, perfedly well defined in the Sun’s limb. 

0^2 linftantiy 
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I inftanlly 'compared the watch with die clocks, 
and found the watch had loft 4 feconds of time of 
the clocks, a property which it had before had, when 
taken out of the pocket and expofed to the cold air. 

The watch was therefore but one fecond of time 
before the Sun at the time of obfervation, for Bromp- 
ton park, which is exadtly one mile from Hyde-park- 
corner, in the way towards Kenfington. 

Clouds prevented the end of the eclipfe from be- 
ing obfervedj at 12^ 3' the Sun appeared, and the 
eclipfe was ended, and from the obfervations which 
I made, have drawn a map of the phafes and end- 
ing, which is herewith. Tab. XII. 


London, AprH 4, 1764. 


Samuel Dunn» 


Ohferveitm 
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m/eniattons on the Eclipfe of the Moon, i)ih March 1764, made 
at Brompton-Park, near London, 10' of Time JVeft of Paris, 
and t.'i" ofTme JVefi of the Royal Obferratory at Greenwich ; 
By Mr. Samuel Dunn. 


Solar tiiac. 

^ ^ f the eclipfe begins in that part of the ^oon^s limb 

At 10 39 3^ I between Xycho and Grimaldus. 

— 10 40 30 Skikardus toucheth the fliade* 

f the lower part of Mare Humoruin is touched by 
10 45 o I (hade. 

— 10 51 10 Tycho and Grimaldus touch the Chade. 

{ Grimaldus exaftly covered and Tjcho a little 
immerged in the flhade. 

II 7 15 Cjalileus toucheth the fhade. 

— II II 45 Keplar and Lanfbergius touch the ftade. 

{ Copernicus toucheth the fhade, and the lower 
part of Mare Nedaris is a little immerged. 

15 Ariadeus toucheththefliadejinMare'f ranquillitatis 
30 Julius Cefar toucheth the fcade. 

f Manillas toucheth the fltade, and Plinius not 
^ 1 yet immerged. 

10 Mare CriCum it’s fower part touchedi the fhade. 

40 Grimaldus- is quite immerged'. 

45 Keplar emerges from the ftiade, 

30 Copernicus emerges. 

C the line of the &ade paffcth between Julius Cefar 
30 4 and Manilius, and at the fame time a little of 
I Mare Humorum is emerged. 
f Mara Crilium begins to emerge, and at the fame 
4 time the line of the fliade paflfeth a little below 
I Plinius and Vitruvius in Mare T ranquillitatis* 
50 Tycho emerges. 

f the centre of Tycho is a little emerged, and the' 
20 4 line of the Qiade paffetb through Mare Crifrutn 
I two thirds from the upper end. 

50 Mare Crifium is quite emerged. 

45 Theophilus in Mare Nedfaris emerges.' 

f the eclipfe ends in that part of the Moon^s limb^ 
10 4 cut by a line drawn through the Moon's cen- 
I tre and the lower end of Mare Nedtaris. 


-—II 18 10 

— it 28 

— II 36 

— it 41 

— II 47' 

— 12 15 

— 12 17 

— 12 20 


~ 12 34 

— 12 46 

— 12 56 

— 12 57 

— 13 I 
~ 13 5 

— 13 22 


Kote, Iti the nbore obTemtloss, where it is ftiia that any fpot touched the ihade, it is 
^ -it, that that fpot wst oeakfally by the line of the fbaie at that time. 

j XXL ^ 
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XXL An Account of the Degree of Cold 
ohferved in Bedfordfhire : By John How- 
ard, Efqy F. R. S, in a Letter to John 
Canton, M, A, F. R» S* 


S I R, 

Read April 12, T Would beg leave to acquaint you of 
* 7 ^+* a degree of cold that I oblerved at 

Cardington, in Bedfordfhire, the 22d of November 
laft ; juft before Sun rife Farenheit’s fcale by one of 
Bird’s thermometers being lo low as 10 and 4.. If it 
will throw any light on the locality of cold, or think 
it wori the Society’s obfervation, would leave to your 
better judgment, and remain with great cfteem, 

S I R, 

Your moft obedient fervant, 

John Howard. 


XXI. ufy 
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'itbe following paper was received a little before the 
cefs of the Ro^al Society^ in 1763} but was after- 
wards mflaid, and not found ’till the beginning of 
April 1764. *To this accident is fokly to be imputed 
the delay of it's publication. 

XXII. Some Remarks upon the firfl Part of 
M. rAhbe Barthelemy’s Memoir on the 
Phoenician Letters.^ relative to a Phoenician 
Injcription in the IJland of Malta. In a 
Letter to the Rev. Thomas Birch, D. D, 
Secret. R. S. from the Rev. JohnSwinton, 
B. D. F. R. S. Member of the Aca- 
demy degli Apatilli at Florence, and of 
the Etrufcan Acadeny of Cortona in 
Tufcany. 


Good Sir, 

* 

R«a 4 April 12, Ti ^ I’Abb^ Barthelemy having lately 
1764- communicated to .the learned 

world (1) a copy £« one of the Phoenician infcripti- 
ons long hnce dilcovered in the illand of Malta, more 
accurately taken (as he pretends) than any of thofe 
that had ever before appearedi and attempted to ex- 
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plain it in a manner perfedly news t fball beg leave 
to make a few curfory remarks upon what he has 
been pleafed to advance, on this occafion. Which 
remarks may perhaps be deemed not altogether un- 
neceffary, as part of the infcription, according to M. 
TAbbe s leftion of it, feems at leaft fomewhat involv- 
ed, if not wholly unintelligible} and confequently 
will admits unlefs I am greatly deceived, of a farther 
iiluftration. Nor can M. I’Abbe be difgufted at my 
j^efuming to differ in. a few particulars from him, as 
he is not a^ed by a fpirit of oftentation, or a third: 
after applaufe, but the love of truth } and as he has- 
taken the fame 'liberty with one of my differtadons, 
which the Royal Society did me the honour to .pub— 
lifh a few years fince, upon a.limilar fubjefl:.. 

I.. 

M. TAbbe obferves,, that- ** in.(2y the beginning; 
« the Phoenician letters were not diftinguifhed from , 
« the Samaritan } but that moft of them in procefs- 
« of time admitted.of foch great variations, that the 
“ traces of their origin are very ftequently loft.”* 
Hence it feems to appear, that the later any Phoeni- 
cian ihfcriptions are, the more the forms of their 
letters muft recede from thofe of the correfpondent 
Samaritan } and, vice verfS, that the more remote the 
dttfits of any Phoenician elements from thofe of the 
correfpondent Samaritan are* the later fuch charaders, 
and confequently the infcriptions formed of them, 
rauft he. Let ms be allowed, and it will be fufii- 
dently manifeft;, that the Maltefe infcription (which 

(2) Ibid. p. 39. 


our 
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our author feems to have had principally in view, 
when he made the preceding obfervations) is fe- 
veral years at leaft pofterior to the days o£ Simon, 
prince and high-prieft of the Jews. The alphabet 
therefore deduced from this infcription, which differs 
pretty confiderably from that exhibited by the fepul- 
chral flones found in the ruins of Citium, ought not 
to pafs for the true antient Phoenician alphabet, that 
prevailed over fo great a part of the Eaft in the earlier 
ages. 

From the paffage here produced we may farther 
infer, that the Phoenician infcriptions either coeval 
with the Samaritan coins ftruck by Simon, prince 
and high prieft of the Jews, or older than thofe 
coins, muft be formed of letters, for the moft part, 
extremely fimilar to the Samaritan. And this we 
find in fadt to be true. Many of the elements 
therefore of thofe infcriptions may be more eafily 
difcovered by the afliftance of Simon’s medals, than by 
that of any monument of antiquity feveral hundred 
years later. Nay, the powers of many letters, allowed 
to belong to the Phcenician alphabet, have been adfually 
afcertained by means of the correfpondent elements 
on the Samaritan coins. We muft not therefore too 
haftily admit, or too clofely adhere to, what M. I’Abbe 
has been (3) pleafed to lay down, in the moft unli- 
mited terms, as a certain and indubitable truth j viz. 
that “ a Phoenician alphabet ought by no means to 
** be founded upon the affinity of its letters with thofe 
of other alphabets.” The alphabets he himfelf 
has given us, incomplete as they are, will be cunfi- 
dered as a fufficient refutation of this aflertion. 

(3) & riaiich. I. 

R 


VoL. LIV. 


What 



[ 122 ] 

What has been here obferved of the Msltefe in- 
Icription isj with regard to it’s antiquity, at ieaft, 
equally applicable to that of Carpentras (4), the 
dufts of whofe letters are Hill more remote from 
thofe of the Samaritan j and confequently this, ac- 
cording to M. I’Abbe’s decifion, muft be ftill of a 
later date. And, indeed, the rude and almoft bar- 
barous forms of it’s Phoenician elements render this 
inconteftably clear. Some of them are extremely 
fimilar to, if not apparently the fame with, thofe of 
the correfpondent letters on certain Spanifli or Afri- 
can Phoenician coins, ftruck, as there is reafon to be- 
lieve, after the commencement of the Roman em- 
pire. And if this be the cafe, how can we fuppofe 
them to have been feme of the firft alphabetic cha- 
raders that ever appeared, or thofe immediately de- 
duced (5) from hieroglyphics themfelves? Theyfeem 
to have been only corruptions of the earlier Phoenician 
letters, from whofe forms feveral of them have very 
confiderably varied. So high an antiquity as that 
above fuppofed is not announced by the face of the 
infeription, and therefore the learned will not perhaps 
readily aflent to fuch a fuppofition. 

II. 

The eleventh letter of the firft line, which is taken 
for ^tbau, feems to have been a little mutilated by 
the injuries of Time ; as part of- the ftrait line cutting 

(4) Ibid. p. 53. 

(5) Rectuil Egypt, Etrujq. Grec. &f Memain. par 

M. le Comte de Caylus, Tom. I. p. 65. Plan. xxvi. A Paris, 
1752. 


the 
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the perpendicular, in this element, is effaced. That 
this is faSr, appears from two tetradrachms of Menae, 
an antieat town of Sicily, at prefent going under the 
denomination of Meneo, now in my hands; on one of 
which the whole figure of this kind of l!hau is per- 
fedtiy well preferved, and on the other a fimilar 
figure is vifible, though the original tranfverfe line 
has been fomewhat diminifhed. One of (6) Lord 
Pembroke’s medals of the fame town alfo prefents to 
our view a ^bau completely formed. We meet with 
this letter in the Citiean infcriptions, fometimes as it 
has been handed down to us by the Punic Medals of 
Sicily, and fometimes as it is reprefented in M- i’ Abbe’s 
plate of the Maltefe infcription ; part of it perhaps 
having been loft, in the courfe of fo many ages. 
However, that the earlier Phcenician Thau frequently 
bore fome fort of refemblance to the charadler taken 
for the fame element on the Sicilian coins, there is 
great reafon to believe j fince otherwife it could not 
have refembled a crofs, as it moft certainly did. 
For that the antient Samaritan T^hau, nearly agreeing 
in figure with the Phoenician, had the appearance of 
a crofs, we learn from fome good (7) authors. In 
the later periods, and perhaps to the time when 
the Phoenician alphabet itfelf began to be difufed, 
k might in certain countries, pretty remote from 
Phoenicia, have affumed a fomewhat different form, 
though this I muft not pretend abfolutely to affirm ; 
but that the infcription I am confidering exhibited at 

(6) Num. Jnt, &e. ^ Thorn. Pemb. et Mont. Goowr. 
C^m. CslkS. P. 2. T. 87. Lond. 1746. 

(7) TertuHian, Hieronym. &c. Vid. Val. Em. Loefcher. De 
Cauf. Ling. Eb. p. 234. Francofurti &rLipfi», 1706. 

R 2 fifft 
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firft the complete figure of ‘TbaUf (8) from P. Lupi’s 
draught of it, taken upon the fpot, in 1735, I 
think we may fairly prefume. And that the ^ Thau, 
as it there appears, was not feldom ufed in the 
earlier Carthaginian times, from the medals of Me- 
nse already touched upon, to omit others that might 
be produced, is, I conceive, inconteftably clear. 

III. 

I cannot forbear fufpedting, that M. l*Abbe has a 
little deviated from the genuine form of the Akpb 
in his plate j notwithftanding the accuracy with which, 
as he informs us, Count Caylus’s copy was taken. That 
Phcenician element occurs upon my Punic and Phoe- 
nician coins, not to mention thofe of my friends, a- 
bove thirty times j and yet not one of thefe charac- 
ters exhibits an angle, formed of two right lines 
cutting the perpendicular, as does the Alepb^ here. 
Nor do we meet with fuch a figure of AJeph in the 
Citiean infbription, prelierved on the original ftone, 
brought from Cyprus by Dr. Porter, and prefented 
to the Univerfity of Oxford by Charles Gray, Efqj 
member of Parliament for Colchefter, and fellow 
of the Royal Society ; though the ufual form of this 
letter is found, oftener than once, in that infcription. 
P; Lupi’s copy (9) of the Maltefe infcription exhibits 
the Akph (whofe duds were perhaps better preferved 
when that tranfcript was taken than at the time Count 

{85 Sig. Ant. Fran. Gor. Difef.delP Alphah. Etrufc. p. ro 2 . 
& Tab. III. p. 109. In Firenze, 1749. Lup. Letter. Phihbg. 
Let. Xr. p. 6 . 

(9} Gor. DtfeJ". de^ Alphak. Etf ufc. & Lup. ubi fup. 

Caylus’s 
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Caylus’s copy was fent him) as it appears on my 
Punic and Phcenician coins. 


IV. 


The eighteenth letter of the firft line of this in- 
fcription is not He, as M. I’Abb^ fuppofes, hnt Mem. 
This is rendered indifputable by the form of the ele- 
ment itfelf, as well as by the tenor of the infcrip- 
tion. That the form of the element perfeflly re- 
fembles, or rather is altogether the lame with, that 
of Mem, is fufiiciently evident from M. TAbbe s own 
plate, and even more lb from the copy communicat- 
ed to Sig. Gori by P. Lupi. And with regard to the 
tenor of the infcription, I fhall not Icruple to affirm, 
that this abfolutely requires the letter to be Mem, and 
not He. For otherwife the word Mii*, tzora, or 
TZVRA, mull denote Tyre; whereas the name of 
that city in Syriac, fuppofed by M. I’Abbe to be 
the language of the infcription, as well as Chaldee, 
Hebrew, Samaritan, and Arabic, is tzor, or 
TZVR. To which we may add, that the four laft 
elements of this line cannot form the word 
HOC voTVM, THIS VOW, as M. TAbbe aflerts, be- 
caufe that would be neither Syriac nor lenfe ; as the 
monument could not with any manner of propriety 
be termed a vow, and confequently could not be 
tranfraitted dotVn to future ages under the denomi- 
nation of THIS VOW. It was not a vow, but 
erefted in purluance of a vow. The eighteenth 
and the three preceding letters then form the words 
DX 1'S, TYR vs MATER, Of rather here tyri ma- 
TRis, OF TYRE THE METROPOLIS, as we find that 

city 
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city adually ftyled on federal Tyrian coins. This 
fenfe is perfedly confonant to the tenor of the in- 
fcription, and will therefore, I flatter myfelf, be rea- 
dily admitted by (lo) M. I’Abbe. 

But to put the point here infifted on even beyond 
the poffibility of a doubt, I fliall beg leave farther 
to obferve, that 1 have two of thofe Phcenician coins 
( 1 1 ) attributed by M. I’Abbe to the city of Marathus j 
one of which exhibits the firft letter Mem as it (lands 
in his alphabet, ( Hj) and the other exadly as he 
has prefented to our view the pretended form (*ff) of 
He. Such demonftration as this mufl: convince every 
one, that is not refolved to be proof againfl: convidion, 
and be allowed abiblutely decifive in this affair. 


V. 

Though M. TAbbe has not inferted the laft letter 
of the word in the beginning of the fecond 

line, that element was neverthelefs moft certainly 
Vau. This is fufficiently manifefl from P. Lupi’s ( 12 ) 
copy, as well as from the vacant fpace after Daleth, 
which is capable of containing only a Angle letter, 
and that can be no other than Fau. Befldes, 

03^3*, BENEDICAT ILLIS, nOt NOBIS, MAY HE 
BLESS, or PROSPER, THEM, not US, the kfl word 
of the infcription, fets this point in the clearefl: light. 
The next word but one, has been rendered by 

M- I'Ahbe Barthclemy et frater mevs, though 
ET FRATER Eivs muft be allowcd much more con- 

(10) youmaldes Sfovans, Aout 1760. p. 267-271. 

( u) Ibid, p. 275- 
(12) G'jr, &Lup» ubi fup. 

2 
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fonant to the tenor of the infcription. I am there- 
fore inclined to believe, that the word ipiN'l ought to 
beconfidered as in regimen, or conftrudlion j and 
that the proper name abdasar, is un- 

derftood after the laft mentioned term. Inftances of 
fuch an elliplis as this occur, in psal. Isxiv. 19. 
i&Ai. xiv. 6. &c. and have been produced by Buxtorf, 
in the piece (13) referred to here. To v/hich we 
may add, that the perfon of the verb ftrongly 
countenances, at leaft, if it does not give an abfolute 
fandlion to, what has been here propofed to the 
confideration of the learned, 

VI. 

The proper name in the fecond line of 

the infcription, was pronounced, as I apprehend, by 
the orientals abdasar, or abdeser, not abdas- 
SAR. This is rendered not a little probable by the 
proper names asar— haddon and tiglatti-pil— 
ESER, the Samech neither in asar nor eser there 
having received a dagefch from the Malbrites. The 
fame (14) point is alfo conhrmed by the Septuagint. 
It likewife appears from the Etrafcan iES ar,^ which is 
evidently the fame word with the Phoenician and 
Chaldee asar, or eser, and in common with it 
denotes god. That asar, or eser, in general 
fignified god* is allowed by a (15) learned writer 5 

(^3) Johan* Buxtorf. IliefiiHr. Grammat. Ling. SanS, HeW, 
p. 363. Bafilese, 1663. 

(14) ^ Kino, xv. 29. xix. 37. IsAi.xxxvii. 38. Eza. iv. 2. 
Vid. etiam Matth. Hiller. Onemqft...Sacr. p. 607, 608. 

(ic) Matth. Hiller. Onmafi. Sacr. p. 596. Tubiega^ 

though 
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though that it was alfo applied to one particular deity, 
the words asar-haddon, tiglatH“Pil~eser,&c. 
feetn clearly to evince. The Gallic hesvs, taken 
by fbme for the god Mars, of a fimilar found, may 
perhaps bring an acceffion of ftrength to what has been 
here advanced. The name asar, or eser, there- 
fore amongft the Phoenicians was probably both equi- 
valent to the general term god, and likewife pointed 
out to them one particular deity. In abd-asar, or 
ABb-ESER, it raaft have anfwered to Bacchus, 
or DioNYsvs ; the whole name correlponding with 
AIONTSlOr, bacchicvs, of or belonging to 

BACCHVS, THE SERVANT OF BACCHVS, the trUC 

import of the two words abd— asar, or abd— eser, 
of which this Phoenician proper name is compofed. 

VII. 

With regard to the next proper name, “100*104?, 
“iO^onoi?, or rather lorrcnD??, aserim-hammar, 
M. I’ Abbe and I ^ffer confiderably in our notions. 
He takes the fourth letter for He, and I for Mem. 
Now this charader is exadly the fame with that in 
the firft line of the infcription, which I have already 
proved to be JVfe«, and confequently it muft be con- 
fidered as altogether the fame element. Admit this, 
and the two words forming the proper name, ’“CD'TDJ? 
TO, or rather “tOiTlDlDi?, wiU immediately occur. 
I fay “lOrcrOK, or rather “lOrrOnON, becaufe fuch 
anellipfis of the prefix (particularly (i 6) in the proper 
name “jSo’TOJi?, or “f70n*1D3j?) may fometimcs be 


(l6) Id. ibid. p. 603, 608. 


obferved. 
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obferved. In fine nD-D-^D^^, or narrtmbie, mufl 
be compofed of D'TDJ^j aserim, (the Phcenician 
name of one of the kings of Tyre, (17) according to 
Menander Ephefius) and hammar, ipse do- 
minvs } the term ")D, mar, entering into the com- 
pofition of certain fimilar (18) names. Now aserim- 
H AMM AR being equivalent in Phcenician to the Greek, 
or rather Egyptian, sarapion ; the deity deno- 
minated SARAPi, or sARAPis, in Egypt, muft 
have alTumed the name of aserim at Tyre, as from 
the infcription now before me may be very fairly in- 
ferred. 


VIIL 

That the firft letter of the third line is Mm, and 
not He, as M. I’Abbe is pleafed to affirm, both the 
form itfelf and the fenfe of this part of the infcrip- 
tion feem evidently to prove. The figure here is al- 
together the fame vrith that of the eighteenth element 
ip the preceding line, and confequently muft be allow- 
ed to reprefent Mem. The fenfe alfo evinces 
this, beyond the poffibility of a doubt. For, I be- 
lieve, it will be no eafy matter to prove the reality of 
M. I’Abbe’s word ^3JrT, or at leaft to render it intel- 
ligible here. But with refpeiSt to the word which 
I take fhe two firft letters to form, equivalent in Sy- 
riac to the (19) Latin qyi (eft), or is qvi (eft), it 

(17) Menand. Ephef. apud Jofeph. Cojrf. Apian. Lib. I. 

(18} Matth. I^er, abi fup. p. 602, 603. 

(19) Buxtorf. Lex. Gbdi. tsf Sj/rieK, p. 30 J, 302. 
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clearly continues tlie fenfe,_ and is of courfe moft 
perfe&ly confonant to the tenor of the infcription. 

IX. 

What has been obferved of the laft mentioned 
chara<£ler is equally applicable to the eighth and twen- 
tieth elements of the fame line. They are both in- 
dubitably Mem, T^his, not only by the powers of 
the letters with which they are immediately connedted, 
but likewife by what has l^en already advanced, is ren- 
dered indifputably clear. ’Tis worthy obfervation, 
that M. I’Abbe Fourmont was the firft ( 20 } who took 
this charadter for He ; and pretended, abfurdly enough, 
to deduce it from the Eftrangelo form of that ele- 
ment. 


X. 

. With regardito the laft word but one of the. in- 
fcriptioo, DhpiytSDS* or it feems to be 

of the infcparable. particles, », 3, and 
the participle or O^7p3?0, tortvosi, in- 

torte navigantbs, or hvc et illvc 
AGiTATi. This therefore may be appolitely enough 
rendered, tanovam ex iis qvi hvc et ilevc 
agitantvr, ikflexo cvrsv* (vpl itinere) jac- 
tanxvr* TiORTE NAviGAN-T, &c. It may alfo be 
vMth fufStaent propriety, qvvm hvc et 

lULVp A)3lTATl fuerint, QJVM TORXE NAVI6A- 
VERINTjfifC. WHEN THEY SHALL BE TOSSED (upop 

(ao) Saggi di Di^^azion, Aasdemuh, </( C^rtetf. 

III, p. 90. In RoW, 1741. 

the 
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the fea) hither and thither, when with 

MANY TURNINGS AND WINDINGS THEY SHALL 
PLOUGH THE OCEAN, &c. the particle D fometimes 
denoting qvvm, and a pleonafmiis or redundancy of 
Q having not been antiently uncommon, according to 
(21) Noldius. 

The two Maltefe ftones therefore adorned with this 
infcription, fimilar to many others with which we are 
fupplied by the remains of antiquity, mufl: beconfidered 
as votive monuments. They were erected by Diony- 
fius and Sarapion, both I’yrians, and the fons of Sara- 
pioD, in confequence of a vow, to Hercules, furnamed 
the CONDUCTOR, or the chief conductor, for a 
prolperous voyage. 'I'hat the infcription runs in the 
third perfbn, not the firft, as M. TAbbe Barthelemy 
afferfe, from the correfpondent Greet one, an‘d the 
confiderafions already ofiefed in fupporf of this point, 
leefns' fuffeciently clear. This the laft word lD 3 " 3 y, 

BENEDICET ILLIS, not NOBIS, HE WILL BLESS 
THEM, not us, or BENEDICAT IPSIS, MAY HE 
BLESS theSi', not’ us, mufl: be allowed alfo indubi- 
tably to prove. 


XI. 

If the pfeceding obfervations ftiould' rfl'ddf wStli die 
ajJ^fobatioh of the iftoyal Society^ ih'd follovif^irig'ti'anf- 
latitJftB of the infcriptioh now'before'nie niay perhaps 
not pftVfe Uhticceptisible'to the learned. [See the In- 
fcription;, Tab. XL] 

( 21 ) Chtift: l^lal doi^datA.Fai'dculart Ehre^'Cb^e^. I*. 353* 
35t>470* 

S 2 pnK? 
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"Hi OK “Ilf Sya 

■^OD'*lD^^ ’HNi noNiay “.*13]; 
3?DOD “iDe^nay p naaiDN p to 
DOIO* o'^p 

DOMINO NOSTRO MELCARTHO DEO (tUtelari) TYRt 
MATRIS VOTVM 

FECERVNT ABDASARVS ET PRATER (ABDASARI) 
ASERIM-HAMMARVS 

IS QVI FILIVS (eft) ASERIM-HAMMARI FIIII AB- 
DASARI IIS 

TORTE NAVlGANTIBVS(veI HVC ET ILLVC INFLEXQ 
CVRSV AGITATIS) BENEDICAT. 

ABDASAR AND HIS BROTHER ASERIM-HAMMAR 
WHO (alfb) IS THE SON OF ASERIM-HAMMAR THE 
SON OF ABDASAR HAVE MADE A VOW TO MEL- 
CARTHUS (or HERCULES) THE (tutelary) GOD OF 
TYRE THE METROPOLIS' — IN THEIR TURNINGS 
AND WINDINGS (of IN THEIR CROOKED NAVIGA- 
TION) MAY HE BLESS (or PROSPER) THEM. 

That M. TAbbe Barthelemy’s explication of the 
infcription here confidered is at leaft fomewhat in- 
volved, from the foregoing remarks, feems fufiici- 
ently clear } whether or no his obfcurity, or miftakes, 
if any fuch there be, are removed by the illuftration 
now oflferedj, the Royal Society will be the beft able 
to decide. 

But though M. I’Abbe has perhaps not arrived at 
a complete interpretation of this inlcripfion, he has 
nevertheleft thrown much more light upon it than 

either 
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either M. le Commandeur (22) de Marne, or M. 
rAbbe Fourmont, or indeed any other perlbn who 
attempted, before his memoir was read, an explica- 
tion of it. This cannot but be acceptable to the 
lovers of antiquity, and muft intitle him to the thanks 
of the learned world. 


XIL 

The language of the infcription is a mixture of 
Hebrew and Syriac. The firft word, tnuft 

be looked upon as S)n'iac 5 as may likewile the fixth 
term, “ill, on account of the fenfe wherein it is ufed. 
The feventh is Hebrew, as well as Syriac. The ninth, 
however we render it, is undoubtedly Hebrew j and 
the eleventh, however this may have efcaped M. 
rAbb6, as certainly Syriac. The two laft words are 
manifeftly Hebrew, though in the laft fyllable of the 
former of them Jod is fupprefled. But this is intirely 
confonant to the Phoenician form, the coins ftruck 
at Sidon generally exhibiting for D»iTib, 

with the Jod expunged. The term p, son, ufed 
twice in this infcription, is here alfo apparently He- 
brew. We cannot therefore infer from the mo- 
nument under confideration, as (23) M. TAbbe 
Barthelemy has done, that « there is fcarce any 
« difference at all between the Phoenician and Syriac 
« languages.” Nor will M. (24} de Guignes me- 

(23) Sefggi di Di^trtasion. Accademlch^ £ Cofton^ To:ti. I. 
Par. I. p* 35 — ^34. In Roma, 1735. & Tom. 111 . p. 89 — lii. 
In Roma, 1741. 

(23) M. de Guign. uW fup, p. 47, 
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rit the attention of the learned, when he is plealed 
to aflert, that “ M. I’Abbe Baithelemy has aiStually 
“ proved, from this infcription, that the Phcenidan 
“ language is nothing elfe but the Syriac tongue.” 

XIIL 

As the mod antient Phoenician language was al- 
moft intirely the fame with the (2 5) Hebrew, the Sy- 
riac words that occur in this infcription, together with 
what has been already remarked of the forms of the 
letters it contains, announce it to have been of a later 
date. The figure of the Kopb in particular agrees in 
all refpeds with the form of the fame element ex- 
hibited by a coin ftruck at Achola, or Achulla, as 
the name appears on this medal, in the Auguftan 
age. That at this tinae, and even earlier, as well as 
later, feveral Syrige words Ihould have been ufed 1 :^ 
the Phoenicians of Tyre, can be no matter of fur- 
pi ize, when we confioer, that the }ews them^ehres, 
duiing this period* a laaguagie extremely fimi- 
lar to, if not aJoioft intirely the fame withss the Syriac. 

XIV. 

I muft beg leave farther to remark, that, by the af- 
fiftance of the monument now before me, two Phoe* 
nician proper names have been difeovered, which 
have never hitherto in any of the antient hiftorians 
occurred. As the jHeph in was, however, fome- 
times pronounced like E, and pedmps I, the wore 

{25) Bochart, Chan. Lib. II. cap. i. 

ABDI8SA1 
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ABDISSAR, (26) met with by M. I’Able Barfh.-lemy 
on an antient coin, and abdasar, exhibited by ilic 
Maltefe ftones, may by fome p-^fTibiy be ccnfiJeied 
as nearly the fame name. Should this prove re..lly 
the cafe, M. I’Abbe muft be allowed to have been 
extremely lucky in meeting \vith a proper name fo 
fimilartOjOr rather fcarcediftinguiflrablefrom, one pi c- 
ferved in an infeription, he was juft going to explahi. 
Be this as it will, the word abdasar appears, as a 
part of another Phoenician infeription, on a piece of 
marble, found amongft the ruins of Citium ; which 
was prefented by Charles Gray, Efquire, member of 
Parliament for Coicbefter, and fellow of the Royal 
Society, a gentleman of great merit and erudition, 
to the Univerfity of Oxford. 

XV, 

To what has been here advanced it may not be 
improper to fubjoin an alphabetic table of the Phoe- 
nician letters forming the Maltefe infeription, which 
M.l’Abbd Barthelemy has lately attempted to explain ; 
[Vide Tab. XI,] and on which, in this paper, I have 
been endeavouring to throw fome additional light. 

The form of the *Thau in the table, not bearing the 
leaft refemMance to a crofs, approaches pretty near 
that of ^zade (27), as exhibited by feveral of my 

{26} Mm. dt Utter, Tom. XXVIII. p. 597. A Paris, 
1761. 

(27) Of all the Idttra in the Pboenician alphabet none perhaps 
has a greater tj£ forms than ^tzadt. One of thefe, that 

not fddom occurar ojMMBvtiae Tyrian and Sidonlan ctmte, pretty 
aoiicbrefembles the cbais(fi*rwlHidi M. TAbbtS Bfer&tsfeWy 

Tyrian 


4 
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Tyrian and Sidonian coins ; though thefe chara^ers, 
as upon infpedion wiil appear^ are fufEdently diftin- 
guifhable from each other. 

foiThau, in the Phcenictan infcription here explained. Now this 
very figure of Tzade immediately piecedes the numeral charac- 
ters in the exeigues of feveral Sidonian coinSj and is itfelf imme- 
diately preceded by the letter Schhim Thofe two elements there- 
fore, as occurring on the medals of Sidon^ and preceding a date, 
I took for the initial letters of the words the year 

OF siDON j and evinced this by fuch reafons as, I apprehended, 
could not be eafily overthrown. But M. I’Abbe Barthelemy be- 
lieves the two elements to form the word year ; and has 

been followed in this notion by M. Pellerin, who feems a little 
to exult, and triumph, on the occafion. However, I ftill am 
fullv convinced of the truth of what I formerly advanced ; and 
am "hindered from coming into M. TAbbe's opinion, by the fol** 
lowina: confiderations. 

1. The very character I took for Tzade is the firft letter of 
the words TZOR, or tzvr, and plf, tzidon, tyre and 
SIDON, on feveral Tyrian and Sidonian coins. This direftly 
cvinc^ the point in queftion. Some of thefe coins are now in 
my pofleiSon, very well preferred, and undoubtedly genuine. 

2. TTie word annvs, year, or the year, does not 

occur in any of the oriental languages, or dialefts, that I have 
hitherto been converfant with 5 the term which is rarely 

ufed, being a different word. Nor can M. FAbbe authenticate 
the pretended ntJ^, by obferving, or rather without any founda- 
tion roundly afferting, that as from is deduced nJl, fo 

from may be derived schat. For we ceitainly 

know, that there is fuch a word as whereas ntt^ has not 
hitherto been found. We are not at liberty to frame terms out 
of our own heads, in order to ferve an indefenfible hypothelis ; 
nor will a grammatical conjecture, as I apprehend, realize a 
non-entity. 

3. The numbers exprefled by Phoenician numeral charadters 
on certain coins that indifputably belong to Sxdon do not amount 
to 1 1 2* From whence, as I formerly obferved, we may infer, 
that the »ra referred to by thofe coins was the later epoch of 
5 idon. Which if wc admit, any year deduced from that ara 

The 
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The figure of the Kcpb here Is by no means 
the moft antient reprefentation of that element. It 

may, with the utmoft propriety, be the year of sIDO^’ ; 
and that appellation may be more naturally furpoied to be 
pointed at by the letters Sc/jhi and l^hau^ prefixed to the dates on 
the Imall Sidonian coins, than the fingle word at length denoting 
the year. 

4, On one or two medals in my polTclnon, the element Sr&,7, 

as the initial letter of the year, or in t^e year, 

not the whole word denoting the year, appears ‘before the 
numeral ch^iradiers in the exergue. From whence it feems clearly 
to follow, that the elements preceding tbofe charadlers ought to 
be taken for initial letters, and confequently that the charadfer I 
denominate Tzade ought to be confidered in that view. 

5. The year exhibited by the firfl: medal in my ® plate of Phee* 
nician coins, allowed by M. FAbbe Barthelemy himfclf to belong 
to Sidon, and adorned with a numeral inferipdon, denoting 
THIRTY -SIX, cannot be the thirty-lixth year of the sera of 
Scleucus, becaufe theSidonians were then fubjedl: to Ptolemy 
Philadelphus, king of Egypt, in whofe territories the fupputa- 
tion according to that epoch did not take place. Xhe cera then 
to which the date on this coin refers muft undoubtedly be 
the proper sera of Sidon, which commenced in the year of 
Rome 643. Nothing therefore can be more natural than to fup- 
pofe, that the two alphabetic charafter^ preceding the numeral 
inscription Ihould be the initial letters of ^the words 

THE YEAR OF SIDON, as I formerly ventured to fuggeft. From 
whence it feems alfo clearly to follow, that the notation by me 
confidered in a former paper did not prevail at Sidon before the 
aoyih year of the sera of Seleucus, nearly coincident with the 
643d of Rome. 

t>. If what has been here remarked {hould meet with the ap- 
probation of the learned, they will perhaps not fo readily admit 
M. FAbbe Barthelemy's pretended coins of Maraihus to have ap- 
pertained to that inconCderable city. Befides, fliouM this be al** 
lowed, which, I am perfuaded, it will not, the notation they ex- 
hibit cannot ^^ell be fuppofed to have been introduced there be- 
fore the later apra commenced. For if the miiSeral 

.. 

* Ste Vkdojll>l\ Vol. L. P. ii. Tab. XXXI. p. 7^1* 

^ T 


too 
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too much refembles the fquare ot Chaldee 
The charaSer denominated Koppa, vifible on the 


charafters above-mentioned werenot received in fo large, opulent, 
and polite a city as Sidon, before the year of Rome 643 5 it is 
utterly improbable, that they fhould have been ufed at Marathus, 
or any other obfcure place of Phcenicia, before the commence- 
ment of that year. Nay, it is highly probable, that the intro- 
dudion of them there was pofterior to it. Now if thefe numeral 
charaders were firft received at Marathus in the year of Rome 
643, or rather a little after that year, fome of M. I’Abbe’s pre- 
tended coins of Marathus were ftruck there in the days of Strabo. 
But then, according to that excellent •’ author, the city was de- 
llroyed, and it’s territory occupied by the A radians, amongft 
whom it was divided by lot 5 fo that the foregoing fuppofition is, 
at firft fight, manifeftly abfurd. Farther, the word on thefe 
medals taken by M. I’Abbe to denote Marathus is frequently 
not mo, as he fuppofes, but though on fome few 

of them part of the laft letter only appears. This M. I’Abbe, 
without any manner of foundation, feems to think a new form 
of the Jjin % and believes it to be the initial letter of the name 
of a month | though be had before, in a great meafure at leaft, 
exploded the notion of fuch initial letters. In fine the confidera- 
tions now fubmitted to the judgment of the learned abfolutely 
determined me to cancel part of a iheet of a fmall work, put to 
the prefs here, in 1753; wherein I afferted, and endeavoured to 
prove, that thofe coins belonged to Marathus. This will be at- 
teftcdby the workmen I imployed, and the imprimatvr given 
me by the Rev. Dr. Brown, Mafter of University College, our 
worthy Vice-Chancellor, at that time. The cancelled part of a 
ffieet IS flili in my hands. 

7, In farther eviftion of what has been advanced, relative to 
the initial letters in the exergues of certain bidonian coins ; it 
may not be improper to obferve, that a medal in my fmall col- 
IcSion exhibits the letter Hbeih^ immediately after the numerical 
infcription in the exergue. This probably reprefents the 
word 'Ifn, PiMioiVM, HAtF 5 a$ both that term and or 

qvaorans, qvarter, are expreffed at length on fome 

^•Strah. Lib. xxi. p. J093. Amftelaedami^ 1707. 

youmn des Aout 1760. p. *75. A Ainllerdam, j76o* 

^ See Plate Fig. 


part 
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medals of Croton, Corinth, and Syracufe, (28) as 
well as upon an inedited Punic coin in my fmall 
cabinet, was ufed for Kopb by both the Phoenicians 
and Carthaginians in the earlier times. The form 
of the Ksph likewife on a Punic medal, {29) that 
I formerly attempted to explwn, was of a pretty 
high antiquity amongft thole nations. Nor does (30) 
M. Pellerin merit any great attention, or regard, 
when he affigns that letter the power of Alepb j the 
charafter on the coin he refers to on this occafion 
feeming not to point out Alepbt but Kopb. Nor 
has he lb much as o&red to interpret the greateft 

of the ® rarer Samaritan coins^ Hence it fhould feem incon- 
teftably clear, that the two Phcenician elements, V prefixed 
to the fame fort of numerical charafiers, on fimilar medals, niufi: 
be viewed either in the lame or a fimilar light ; which, in con- 
jun< 3 :ion with the initial letters preferved on the famous Samaritan 
medal of Bologna, formeily mentioned muft fet the point here 
infifted on beyond difpute. 

8- From the preceding obfervations it feems manifeftly to ap- 
pear, not only that the alphabetic charader immediately pre- 
fixed to the aforefaid numerals is T'zade^ but likewife that the 
coins on which thefe are impreiffed muft be of a later date. 
Hence we may conclude, that the times in which thofe pieces 
were ftruck with a fufficient degree of precifion, be 

afeertained# 

(a8) Joan. Bapt. Biancon. De antiq. Lit.Hebracr^ ^ Gram^ 
Liheh p. 57, 63. Bononiae, 1748. 

.(29) Num. quibujdn. Sam^ £sf Pheen* Dtjprtn p. 86, 87. 

OxOmi, 1750. . . rr^ 

(30) Resuetl de Mtdallhs de Peuples it di Villes^ Esfr* Xom. 

III. p. 14 1, 14a- AParis^ 1763. 

^ Ntmifin* a Tliom. Pembr. Sc Mont. Gomer , Com. 

P. a. T. S5, Nttm. 7. Adr. Reland. I>e Nm. Viter* Idehr^^* Tab* Noa. 
N«m. s- p. aot. Traje^!! ad Kheaum, *7o?« 
f ^hihjifph* VttL P. p* 7$^* 


part 
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part of the legend, to which it belongs. ’Tis certain, 
that this charader, as well as that on the Punic 
medal above-mentioned, bears fo perfed a relemblance 
to the figure of Kspb prelerved by a coin of Cofyra, 
explained by the learned Sig. Abate \ enuci, that k 
cannot v;ell be taken for any other letter. As the 
cbjedion therefore (31) offered by M. Pe’lcrin to my 
notion of this charader is deftitute of ever/ fuppoic, 
it muft fad to the ground of courfe; and confe- 
q'’.eu'lv no firthcr defence of that notion can be 
G..c.in'.d requilite, or expected from, 

S 1 R, 

Your moft obedient humble fervanr, 

ri>,Ch r, 

.'..u’l 19, 1703. John Swinton. 

'■’.f) Rntirhk j.'J drubi d- Peti^hs ti de Vilks^ is'c, Tom, III, 
{>, 141, 14?, A Pau', 1763. 
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XXIII. A Catalogue of the Fifty Plants 
fmn Chelfea Garden, prefented to the 
Royal Society hy the worfipful Company 
of Apothecaries^ for the Tear 1763, pur- 
fuant to the DireBion of Sir Hans Sloane, 
Baronet, Med. Reg, et Soc. Reg. aliquando 
Prcefes : By John Wilmer, M. D. cla- 
rijf* Societatis Pharmaceut. Lond, Soc. 
Hort. Chelfean. PnefeBus et PrAeBor 
Botanic. 


Read May 3, 1 2051 A ChilliBa foliis pinnatls fupra- 

dccompofitis laciniis lineari- 
bus diftantibus. Flor. Leyd. Prod. 175. 

2052 Achillaea foiiis fetaceis dentatis,denticuhs fubin- 

tegiis fubulatis reflets. Linn. Sp. pi. 896. 

2053 Achyranthcs caule credo, foiiis ovatis, calyci- 

bus fpicae adpreflis. 

2054 Aconitum foliorum laciniis linearibus fuperne 

latioribus linea exaratis. Jiort. Cliff. 2 14. 
20^ 5 ^fchynomene leguminibus fabsequalibus Isevi- 
bus. Linn. Sp. Pi. 714* 

2056 Angelica folfoiis aequalibus ovatis, indfb-fcrra- 
. ri tis. Hort. Cliff 97. 

2057.AjaAericuaa foiiis carnofis fubulatis teretibus, 
* Ifcapo fubramofo. Hort. Upfal. 83, 

2058 Aip(ap}|Jia foUia inf^iotibus fenis, intermediis 
j^bv^Utis triquetris, £cdbufi^tw^ 
fidis. ^^04. . < j < > t 

7 Vdj.c.4^V. ■' T 2059A&asalus 
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"20 '■9 Aftragalus (Chinenfis) caulefcens procumbens, 

^ capitulis pedunculatia, leguminibus prifma- 
ticis reftis triquetris, spice fubulatis. 

2060 Boerhavia caule diffuib. Linn* Sp. PL 3 * 

2061 Caucalis umbella trifida, umbellulis trifpermis 

involucria triphyllis. Hort. ClifF. 91. 

2062 Ceraftivim foliis lineari-lanceolatis tomentofis, 

pedunculis ramofis, capfuUs globofis. 
Caryophyllus holofteus tomentofus angufti-fo- 
lius. Q. B. P. 210. 

2063 Chionanthus pedunculis trifidis trifioris. Linn. 

Sp. PI. 8. 

2064 Convolvulus foliis lanceolatis tomentofis, doii- 

bus capitatis, calycibus hirfutis, caule eredti- 
ufculo. Linn. Sp. PI. 224* 

2065 Cytifus floribus capitis, i:amis decumbentibm. 

Prod. Leyd. 376. 

2066 Dtacoceph^om floribus verticillatis, bradeis 

cblongis ovatis int^errinus, corollkm^ufi* 
culis n»ta»tih«s* Heat. Up^ 167, 

A067 nooelljia Banfluft longionbiis. Linn. 

Sp. PL 140. 

Eewum amplilBinjQ folb Lufltaaicum. Toom. 
Int. 135. 

2o6.$ Bpgsrotx ^ancttUs abeenis onifloos. JtbaUBk 
Cliffi 407. 

2^1^ Bupborbia inemus flrodeed^ ibbts. iaiicedal£b» 
linearibi^ flonb^s ere^s, capflilbglabris. 
BupMuli uaibi^ qamquefida. ^da dich» 
aQim% liyraluodH& lanceolatis, 

c^^iiiis laamis. lin. Sp. PL 460. 

23071 F«?^fo|ikfH]uiatifid^ pinnis liaeadbus fda* 
nis trifidis. Hoit. €ii£ 95. 

2 2072 Ferula 
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2072 Ferola durior feu rigidis et breviffimis foliis. 

Rjcc. Muf. p. 2. Tab. 76. 

2072 Galium foliis odlonis linearibus felcatis, ramis 
floriferis brevibus. Hort. CiifiP. 107. 

2074 Gypfophylla foliis lanceolaus fubtxinerviis redds. 

Linn. Sp. PI. 582. 

2075 Hypericum floribus tetragynis, caule eredto 

herbaceo fimpUci, foliis integerrimis femiam- 
plexicaulibus. 

2076 Hypochasris calycibus aequalibus hiipidis. Hort. 

Cliff. 38^. 

2077 Ifatis foliis omnibus dentatis. Linn. Sp. PI. 671* 
2078. Lantana foliis oppoOtis fubfeffilibus, floiious 

racemofis. Linn. Syft. ii id. 

2079 Mefembry-anthemum foliis triquetris acutis. 

pundtatis diftindlis, calydnis foliolis ovkto- 
coniatis. Hort. Cliff. 220. 

2080 Nigdla piftillis quinis, petalis integris, capfulis.. 

turbinatis. Linn. Sp. PI. 753. 

2081 Nigella piftillis denis coroUam aequantibus. 

Hort. Uplal. 154. 

2082 Nigella piftillis quinis, capfulis muricads fubro- 

tundis, foliis fubpilofis. Hort. Upfel. 154. 

2083 Oeuandie umbellularum pedunculis margtna- 

libus lon^oribus ramofis mafculis. 62- 
208,^ Raphanus (Chinenfib) filiquis torofis acwmina^ 
ds foliis integris. 

2085* Rudbeckia foliis lanceolato^ovads hiriiitis, radii 
petalis bifidis. 

2086 Rtmafcec ftpiibus dioici^ fetli^ cordads 
cauUbsis*, 

2.087 Scabiofe qoinqnefidis, foliis. di^feflis, 

ipceptaculis fiomm fukotundis*. Hort, 

Gliff. 3X, 

T 2. aoSS Scabio&i 
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2088 Scabiofa corollulis quinquefidis radiantibus, fo- 

liis bipinnatis linearibus. Linn. Sp. PI. loi. 

2089 Scabiofa ilellata folio laciniato minor five mari- 

tima. C. B. P. 

2090 Sifymbrium foliis pinnato-haftatis dentatis, fi- 

liquis eiediis. Lin. Sp. PI. 659. 

209 1 Scandix feminibus nitidis ovato-fubulatis, um- 

bellis feffihbus lateralibus. H. Cliif. no. 

2092 Scleranthus calycibus frudtus patulis. Flor. 

Suec. 377. 

2093 Solanum caule inermi herbaceo ere£to, foliis 

ovatis integris glabris, umbellis axillaribus, 

2094 Trifolium capitulis dimidiads, foliis quinatis 

feffilibus, leguminibus polyfpermis. Hort. 
Upfal. 223. 

2095 Trifolium leguminibus racemofis nudis mono* 

fpermis, caule eredlo. H. Upfal. 223. 

2096 Thalidrum caule foliofb fulcato, foliis bneari- 

bus carnofis. Dalib. Parif. 162. 

2097 Veratrum racemo compofito, corolUs patentif- 

Iknls.* Lin. Sp. 

2098 Verbena tetrandra, fpicis capitato-conicis, foliis 

ferratis caule repente. FI, Zeyl. 399. 

2099 Veronica fpicis terminalibus, folds oppofitis line- 

ari-lanceolads, acute ferratis, caule ercdto. 

2100 Viburnum folds ferrulatis ovatis acuminatis 

glabris, petiolis marginatis. Linn.Sp. PI. 384. 
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XXIV. Obfe 7 ‘'vatlo 7 is mt the Eclipfe of the 
Sun, April i, 1764; In a Letter to the 
Right Honourable James Earl of Morton, 
Pref R. S. frotn the Rev. Nathanael Blifs, 
M. A. Savilian Profeffor of Mathematics 
at Oxford, a 7 id Afrommer Royal. 

My Lord, 

Read May to, A S I had reafon to believe, from a 
JL^L. calculation made from the beft lu- 
nar tables, that the north-weft limit of the annular 
appearance, in the late great eclipfe of the Sun, would 
pafs but a few miles to the South-weft of the Royal 
Obfervatoiy at Greenwich, I thought myfdf indif- 
penfably obliged, to leave Oxford, where my em- 
ployment then called me j and to attend to an obfer- 
vation which might poffibly be of feme confequence. 
And I had at ttie fame time an opportunity of paying 
my duty to their Royal Highneffes Prince William 
Henry apd Prince Henry Frederick, who had 
fignified their intention a few d^ys before, of honour- 
ing the Royal Obfervatory with their prefence on that 
occafion. 

On the ift'of April, foon after eight in the morn- 
ing, their Royal Highnefles arrived, and were pleafed 
to fignify^ to me, that it was their defire, notwith- 
ftanding thar^ prefence, that the'obfervations might 
be made wi^ Sj|i poffible accuracy. Their 'Royal 
Highnefies were.,al» “to pctoiit l»s excelieBcy 

the 
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the Neapolitan envoy extraordinary, the right honou- 
rable Lord Leigh, Dr, Morton* 5 . R. §. and feveral 
other gentlemen to be prefent. 

Early in the morning the fky jfeenaed to promife to 
be favourable tq^ us } but before the time when the 
eclipfe was expeded to begin, it became fo hazy that 
we almoft defpaired of malyng any obfervation at all. 
However Mr. Reeve, the affiftant oblb/ver, was pre- 
pared to obferve on the triangulaf leads, widx a two 
foot refleding telefcope made by Mr. Short, on 
March 31ft, 21 ^ 5' 3" apparent time, he few ihe firft 
impreffion made on the Sun’s limb by the Moon i, 
the fky being got tolerably clear a few minutes be- 
fore. Mr. John Bird, matbemadcal infirument maker 
& the Strand, vwth a two feet refleding telefcope 
made by himfclf, on the leads over foe new cham* 
her, did not fee the beginning, by reafcn of a tre- 
mor, until fix feconds later. I myfelf was endea- 
vouring to obferve it with an esjtelient refrador of 
t5 feet focal length in the great roonj : but, having at 
that time a watery de^foddn bn foy eyes occafip^ed. 
bji; a» X was tinfottunatejy obliged to wi|>e my 
i^e perhaps at the very time foe contad: for at 
5'' 3^' when I again applied- my eye to foe tde- 
fcope and placed it on the olged, the edipfe was 
fenfibly advanced. So that I apprehend the begin- 
ning as obterved by Mr. Reeve to be very near the 
Irefo. 

It had- been befofe agreed that Mr. Reeve, to 
whofe eye the tefleding fdefoope had been adjufted 
when armed with Ddkmd’s micrometer, fliould ob- 
ierve the quantity of the lucid parte, as they decreaf' 
ed before foe mdddle, and alfc as they increaJfed after 

foe 
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the middle was pail; while Mr. Bird and rnyfelf, 
with the old micrometer applied to the 1 5 foot tube, 
(hould msafore the Moon’s diameter as feen upon the 
Sun : But unfortunately, feme time before the middle 
of the ecltpfe, the hazinefs became fo very thick that 
we loft fight of the Sun for many minutes. But as 
foon as the clouds began to difperfe, Mr. Reevd ob- 
ferved the lucid parts as under, but did not afeertaia 
the time at either obfervation. 

2' 55 ". 5—3' o". 2 -^ 3 ' 28", 47'' ^ 

fcveral others that increafcd much fafter. By a theaii 
of fix obfervations made (as near the middle as the 
clouds would permit) bo 4 h by Mr. Bird and myfelfi 
the extremes of which did not dijffer fo mucl^as 3", 
jfod M0o&*s found to be 

29' 454 " as feen on tSas Sail. 

As the obfervations of the lucid parts were made 
as- feft as the numbers of the micrometer could be 
read of?, and as ^e difference increafed but llowly at 
firft, we will luppofe the two firft obfervations to 
have been made not long after the time of the mid- 
die, and at the time of the firft obfervation, the Sun 
was at leaft eclipfed 10, 9 digits. 

The Sun’s horizontal diameter, as obfervoi by Mr. 
Reeve, with the fame micrometer, on the day be- 
forehand on the morning of the ecli{^e, was 31' 5^4"» 
being a mean of fix obfervations not fenfibly dif- 
fering. 

About II o’clock the hazmefs became fo tiuck 
that no fiirfher obfervations could be made, nor, at 
the time when ftie end was espeded, could tbeSun 
be feen. 


At 
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At the obfervatory of the right honourable the 
Earl of Macclesfield at Shirburn Caftie, the begin- 
ning of the eclipfe was obferved at 21^ 0^48" ap- 
parent time by one obferver, and but one fecond 
later by the other. And the end was obferved at 
23** 56' 10" } but this laft obfervation is marked as 
very doubtful, the air being extremely hazy. 

If your Lordlhip fliould think the above obfer- 
vations worthy* of the attention of the Royal So- 
ciety, and will be pleafed to communicate them to 
that learned body, it will very much oblige, 

My Lord, 

* Your Lordfhip’s and their moll: obedient 
humble fervant, 

Natjhgnael Blifs. 


XXV. 
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XXV. Obfervaims on the EcUpfe of the 
Sun, April i, 1764: In a Letter to the 
Right Honourable James Earl of Morton, 
Pref R. S, from the Reverend Thomas 
Hornfby, M. A. and Savilian Profeffor 
of Afironomy at Oxford. 

My Lord, 

Read May lo, y Take the liberty to tranfmit to your 
176+. y Lordlhip the following obfcrvations of 
the great eclipfe of the Sun on the ift of April laft, 
in hopes that your Lordlhip may think them not un- 
WQr% of the attention of that learned body, over 
which pu prelide. 

On the morning of the ill: of April, the heavens 
were lb uncommonly ferene, that I could not but flat- 
ter myfelf with the hopes of a Iky very flivourable 
to obfervation. But about eight o’clock a hazinefs 
began to appear, and feveral clouds to arife from the 
South-weft, which at fmall intervals deprived us of 
a fight of the Sun ; thefe-clouds however went off 
entirely to the North-eaft, and the Sun’s limb appear- 
ed very nicely defined, and vnthout the l^ft undu- 
lation, through an excellent refirafSng telelcope of 12 
feet ftxais made by Mr. Bird, to which had been ap- 
plied a fyftem of eye-glafles fimilar to thofe ufed for 
refleiftors, and the ufoal aperture of which had been 

contraQed to i, 2- I continued to keep my ^eyery 
attentively fixed upon that part of the Sun’s limb, 
Yol. LIV. U where 
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where I expefted the Moon would make the firft im- 
preffion ; and at 8’^ 59' 33" apparent time, faw a 
very flight alteration on the Sun’s limb, which I flat- 
ter myfelf may be confidered as the time of tlw be- 
ginning of the eclipfe very accurately afcertained 1 
fince a gentleman then prelent, with a reflecting te- 
elefcope of 18 inches, faw that the eclipfe was begun 
about 6" later by the fame dock. 

As the eclipfe advanced, I propofed to mea&re 
both chords and the quantity of the lucid parts with 
a reflecting telelcope of 9 inches, armed with a mi- 
crometer executed by Mr. Doliond himfelf, and which 
was very obligingly left me for that purpole by my 
worthy collegue the reverend Mr. Blils. And ac- 
cordingly at 9^ 37' 17" apparent time (as are all the 
times hereafter mentioned) I meafured the chord of 
the part cclipfed and found it = 25' 45'^ 8. At 
9^* 50' ■24'' the unobfcured part of the Sun was =: 
'13' 17", 7 j and at 10^ 3' 39'' = 8' 33"* 8, At 
the time of which the colour of the iky 

vm remstfkabiy twanged. 

At id* 19' 15" I determined, by the old micro- 
meter applied to the 12 foot tube, the quantity of flbe 
lucid parts to be 3' 45^' : but, as I found luch mea- 
furements could not be taken with that inftruraenti 
without great difficulty, I immediately endeavoured 
to determine, by the other micrometer, the quantity 
®f the Moon’s horkontal diameter as feen upon the 
Sun, and found i4 by a mean of three obfervations, 
Itardly difiering from each other, to be 29' 45“''', i. 

It was formerly .a dilpute among the aflxonomers, 
whether the Moon’s diameter did not appear le& 
when viewed upon the Sun, than when feen upon a 

darker 
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darker groand. The obfergaia<>»a^ 
nier'in'ScofEnJ, m the year 1748, feetned to leave 
little room for doubt : and it is to be hoped that ob- 
fervations made with larger and better inftruments 
flian mine, and in places where the eclipfe was an- 
nular, or nearly fo, will fully fettle this point. At 
the time of the middle here, the Moon’s centre was 
about 39 degrees high, and therefore the Moon ap- 
peared under a greater angle to the eye of the obferver 
than if feen from the earth’s center, by about 1 8 fe- 
conds. The true horizontal diameter from the above 
obfervations was therefore 29' which is but y" 
lefs than according to the lateft and beft tables 5 
which tables may perhaps give the Moon’s diameter 
too large, becaufe conftruded from obfervations made 
with refraSing telefcopes, through which the diame- 
ters, both of the Sun and Moon, muft neceflarily 
appear under an angle fbmewhat enlarged. 

About die time of the middle of the eclipfe, I care- 
fully attended to the diftance of the culps ; becaufe, 
from fome calculations which had been laid before 
the public, the Northern limit of the annulus was to 
pafs within 4 or 5 miles of this place j and by other 
accounts I might have expedled to have found myfelf 
confiderably within the path of the annular penum- 
bra. But as nearly as I could eftimate by my ^e, 
the diftance of the culps was not lefs than 4 
whole circumference of the Sun. The quantity of 
the Sun’s light was now very fenfibly diminiflied ; a 
very diftin^t halo was feen at the diftance of 1 2 or 
14 degrees round the Sun; and we might have ex- 
pected to have feen the planet Venus, had not the 
Iky been covered with a confiderable hazinefr. As 

U z this 
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this liazinels continued, I togaa «•<> fear that T might 
be prevented from obferving the end, and therefore 
meafured, as carefully as unfavourable circumftances 
would permit, the following chords. 

h 

At II 33 56 chord == 19 52, 5 
II 40 25 — — = 16 27, 9 
II 42 7 — = 15 28, 5 

II 45 7 = 13 46, o 

II 46 57 = 12 9, 4 

But the Iky began to clear up j and at 1 58' 3" 
by the clock, or 11’' 54' 204'' apparent time, I ob- 
ferred the end, which I believe may be depended 
upon to 3 or 4 feconds. 

About 20 minutes after the Sun had pafled the 
meridian, I meafured the Sun’s horizontal diameter 
with Dollond’s micrometer, and found it = 32' o", 8 . 

Atfeven o’clock in the morning, a Fahrenheit’s 
thermometer, made by Mr. Bird and placed in the 
^ade, ftood at 42^ degrees. At 7^ 32' I expofed 
another thermometer of the fame fcale to the diredt 
rays of the Sun. In five minutes the mercury rofb 
from 43 to 59. At 7^ 44' it flood at 674. j and a- 
bout twenty minutes before the eclipfe began this, 
thermometer had rifen even to 84, 


During 
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Durbg the time of the eclipfe the following obfer- 
vations were made on. each thermometer. 


Thermometer 


Thermometer 
in the Sun. 

At 9 II 53 1 62 

0 ijq I 

T" 

69 
604, 

534 
53 
544 
59 

634 

664. 

For feveral minutes before and after the middle of 
the eclipfe, the air was very fcnfibly colder. 

I am, my Lord, 

Your Lordfliip’s moft obedient 
humble fervant, 

Oxford, April 30, Tliomas Hornfby.. 

1764. ' 


// 

in the lhade, 

9 II 

53 

9 30 

53 

9 38 

534 

9 52 

524 

10 14 

514 

JO 32 

494 

10 44 

49 

JO 50 ' 

494 

JI 20 

514 

II 37 

534. . 

12 10 

554 


xxvr. Oh- 
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XXVI. Ohfervations on the Mdiffe of the 
Sun, April i, 1764 : ^Matthew Raper, 
Efq‘, F, R» S, 

Read May 17, r’T^Horley Hall. Lat. 51* ^o' 45^^ N. 

1764. Long. 38 f. eaft of Greenwich. 

1764. Mar. 17. D immerged into the true fhadow at 

h m s 

10 41 — apparent time, 

emerged out of the fame at 1 3 25 — 

Mar.3i.oedipfewas bc -1 J 3 „ time, 

gun above a minute at — j 
Ended April i at — — o i 45 or 48. 

Oblerved with an 8 foot refirador. 


XXVH. lalk 
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XXVII. A Table of the Places of the Ccmet of 1764 
differed at the Obfervatory of the Marine at Paris, 
the %d of January, about 8 dchck in the Evenings in 
the Corfellation of the Dragon, concluded from its 
Situation obferved imth regard to the Stars : By Mon- 
feur Charles Meffier, AJirmomer at the Depot of 
the Plans of the Marine of France, at Paris. 

Read May 17, 1764. 


1764. 

3. 


It 


14 

*5 

16 

tS 

29 

20 

22 

*9 

3P 

nu 4 

7 

s 

IX 


Tructiiae. 


9 *4 33 
15 5 4 
18 48 45 
x^ 10 59 

»* 33 53 

6 43 »7 

7 3® S4 
18 a8 33 

7 38 

** 3* S3 ,| 
S 43 >4 
7 13 IS 
3S 

26 n 

40 3® 

4 45 
42 8 
50 20 

49 50 

II 16 

50 59 

57 53 
30 23 
ID 20 

14 49 


mean time 


h. , ^ 

9 ^9 $ 
*5 9 47 
18 53 

16 18 28 
18 41 44 

6 51 31 

7 S« Sg 
18 36 48 

17 17 22 

18 42 x8 

s s» 48 

7 a* 51 

6 45 JtS 

7 35 58 

5 51 8 

7 15 aa 
7 S3 4 
7 1 34 

6 1 38 
6 23 4 
6 4 23 
6 26 28 
6 12 8 

fi 4* S4 

6 30 54 
6 29 28 


R^afccntion 

obfened. 


236 29 10 
*39 45 31 
441 50 1 
3^5 57 3E7 
306 22 2 
JO$ 24 21 

30g 20 27 

309 f;o 42 

316 59 44 

317 5 44 
317 53 29 
317 59 44 
319 28 52 
319 3® 37 
321 52 36 
32,1 56 21 

3*2 57 8 

3*3 46 38 

325 9 S® 

325 10 22 

328 9 59 
3*8 23 44 
319 17 4* 

329 33 S» 
3*9 39 3S 
3*9 41 *7 


Northern 
decUnati- 
02 obferv. 

O / // 

58 32 58 

58 SI 29 

59 » 54 
44 23 10 

44 6 14 
4* 45 45 
4* 4^ 35 
41 22 54 

34 37 35 
34 3« 37 
33 39 23 
33 3^ SO 
3^ SJ 34 
31 48 41 
28 45 54 
28 40 53 
27 17 25 
2r6 5 33 

23 49 I 
43 47 57 
17 18 4$ 
z6 42 10 
13 ti 

II 6 13 

10 26 47 
9 2 46 


K 


Longitude ob- 
fcrved. 


^ ji 37 x6 
*4 49 7 
*7 9 14 

29 <53^ 

29 15 54 
o 21 59 
o a6 19 
* 7 3^ 
4 *3 *5 

4 25 22 

5 S47 
5 20 XI 
5 asi SI 

5 24 58 

6 9 39 

6 10 40 
6 *9 47 

6 43 22 

7 o 56 
7 o 57 
7 7 46 
7 1 12 
6 2£ to 
5 so 20 
S 41 *6 
5 “ 5 


No’tbcra 

latitude 

obferved* 

7* 53 4^' 
74 *3 

p 19 SO 
So 41 41 
60 x8 20 
58 28 49 
58 aj 58 
56 42 7 - 
48 S x6 
47 59 SO 
47 S48 

47 1 47 

44 44 33 

44. 40 44 

+143 

to 58 8 
39 *9 57 
37 56 17 
35 54 

35 19 45 
28 25 8 
27 36 59 , 
24 2 24 

22 O 9 

21 2t as 

20 2 34 


I liave the honour to fend you likewife the dements of the 
theory of this comet, which monlieur Pingre has deduced hrom . 
my firft oh&tvntions, as follows. 


The afeetidi9g.no(dje Si 
Inclination 
Place of perihe&m 


3*29 

16 XX 


ao 

54 


// 

6 




Logarithm of the ^fiance of the perlheliutfi 9,751415. 

Paflage by the periheliom la February at meanltiiiaejn , 

the mendian of Pi»ris. The modoa setrograde. 

^ Aj ^ 
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XXVIII. A Supplement to Mmf, Pingre s 
Memoir on the Parallax of the Sun t In a 
Letter from him to the Royal Society^ 
Tranfated by M. Maty, M. D. F, R. & 

Gentleraea, 

Read May 17, T Had the honour to fend you my me- 
I 764 ' moir on the Parallax of the Sun as de- 

duced from the obfervations of Venus j give me leave 
to add to it fbme remarks "which I have lince made, 
and communicated to our academy. The learned 
Societies of Europe, amongft which yours holds a 
moft diftinguifhed rank, will be the judges of the 
fuccefs of our expeditions. A definitive decifion will 
probably not be formed till after the obfetvation of 
the tranfit of 1769; in expe<9:afion <^< further ac- 
counts, which may tend towards tfiis aedfion, there 
» at leaft one wl^ich I now fubmit’.to your ex- 
amination. 

Supplement to my Memoir on the Parallax 
of the Sun. 

I impatiently expedted the firft volume of the 
iPbilofophical TranfiuSions of the year 1761, where 
I hoped to find fome obfervations that might deter- 
mine which of the obfervations, viz. that of Mefl*. 
Ma&n and Dixon made at the Cape of Good-Hope, 
or that which was made at the ifland Rodpgttez-.by 
Mr. Thuillier and myfelf, deferved the preference. 
The firft reduces the Sun's Parallax to 8" 4 - moft, 
• -} whereas 
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whereas the latter increafes it to near i o" ^ ; the dif- 
ference is too confiderable not to deferve an enquiry 
into its caufes. The expeiStcd volume is at laft cume 
to hand; and my fiiftcare has been to examine with 
the moft fcrupulous attention the obfervation made at 
the Cape. I owe this teftimony to truth, that this 
obfervation, as well as all the others of MefT. Mafon 
and Dixon, appears to me to have been made with 
great judgment. An exception might however be 
made as to the extenfive deicription of an appulfe of 
(T Sagittarii to the Moon’s fouthern limb, which is 
found page 389. This certainly was more than 
an appulfe, and the ftar was really immerged at 
the Cape. 

In this fame volume, I found two obiervations, 
which would be decifive, if time and other circum- 
ftances had permitted them to be made with fuffid- 
ent accuracy. I have very carefully calculated them 
both. Mr. Malkeline obferved at the illand of St. 
Helena, fituated at 15'^ 55^ South latitude, and ac- 
cording to Dr. Halley at 33' ly" of time Weft of 
the Obfervatory at Paris ; but this determination of the 
lon^tude does not feem fufficiently ^£1. I have 
compared many obfervations of Jupiter’s Satellite’s 
immerfions and emerfions made at the ifbnd of St. 
Helena by Mr. Malkeline vdth the correfponding 
ones made at Paris at the Marine Obfervatory by Mr. 
MelEer, andhaveonly found 31' 56"for the differ- 
ence of longitude between the two places j and as 
the Marine Obfervatory is 2" Eaft of the Royal Ob- 
fervatoiy, I think I may conclude that the place where 
Mr. Ma&eline oblkved is only at 31' S 4 -" Weft of 
the Royal Obftmtoiy. 

Vot. LIV. X The 
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The clouds greatly obftrudted Mr. Malkeline^s 
obfervations j he could make but one that was ufe- 
ful. At 'j^ 3 1' 07''' in the morning, apparent time, 
the bodies both of the Sun and of Venus being per- 
fedtly well defined, the diftance of the neareft limbs 
was, by means of an objedl-glafs Micrometer adapted 
to a refleding telefcope according to Mr. Dollond’s 
invention, found to be ^ ^^ve computed 

that by allowing 10'' for the horizontal parallax of 
the Sun, from that phafis to the internal contad of 
the limbs, there muft have palTed 34' 52" at St. 
Helena j I have even afiured myfelf, by Ibme other 
calculations, that, by an alteration of one or two fe- 
conds in the parallax, and of feveral minutes of time 
in the longitude of St. Helena, the interval which 1 
have juft now determined would fuffer an increafe or 
diminution but of very few feconds. The internal 
contadt of the limbs muft therefore have happened 
at St. Helena at 8** 05^59" in the morning. One 
can’t fuppofe it to have happened latter, becaufe 17'’ 
after, or at about 8*^2 3^ the fkies having cleared again, 
nothing more could be fecn, and the external Contadt 
was over, T^his' obfervation being compared with 
that of Tobolfk, would give i i'''for the horizontal par- 
allax, which is a little too much. Mr. Malkeline 
obferves, that tho’ Venus’s limb and die Sun’s appeared 
as defined as could be defired, yet when the artificial 
infernal contad of Venus’s limb with the Sun’s was 
xtikdt ^ meahs of the objedt-glafs micrometer, Ve- 
nus’s lifnb dilated atnd contraAcd itfdf alternately, 
getting and lofing a fmall ^ace tvfthin the Sun’s littib. 
He adds, that he endeavorired to take it in thertnddle 
of this vibration, but dares ncit affirm that he e±- 

' adtly 
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adly did fo. Let the diflance determined by Mr. 
Mafkeline be only diminithed by 2", and his obfer- 
vation will perfedlly agree with mine j but in order 
to make it tally with that of the Cape, it would be 
neceffary to diminiih this diftance by 10 or 1 1", and 
it is not very .likely that Mr. Malkeline ihould have 
committed fuch an error. His obfervation might 
likewife be brought to coincide with mine, by mak- 
ing a diminution of 40 or 45" in tlie Weftern longi- 
tude of St. Helena, as I juft now fettled it j whereas 
it would be neceflary to take feveral minutes from 
that longitude in order to make the obfervation agree 
with that of the Cape, wbdch does not feem poffible. 
Hence, though I don’t take Mr. Malkeline’s obfer- 
vation to be in itfelf abfolutely decifive, yet I am 
perfwaded that it adds great weight to the exadnefs 
of mme. 

Fort St. George at Madrafs is, according to Mr. 
Hirft, 13^8' North latitude and 3' 4" of time Eaft- 
ward of Pondicherry,andconfequently atleaft 5'*! 2'54'' 
Eaftward of our Obfervatory’s meridian. Mr. Hirft’s 
obfervation is related in the Philofophical Tranl- 
adions j the interval obferved by him between the 
two internal contads was 5^5i'43" greater by 

was obferved at ToboHk. 
Thh would give 9'’'56 for the Sun’s horizontalparaliax, 
a quantity which is about a mechum between the Cape 
obfervation and mine. The comparifon between the 
timfi of obferving the contads, and that of the cor- 
refponding obfervations made in other places, gives 
conclufious fo vaftly different, that I dare not relate 
them here. Mr. Hirft gives a fufficient account of 
his inftruments, but he does not fay whether his 

X 2 penduiuin 
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pendulum or clock was one with weights. He fays 
he regulated his clock by equal altitudes, and then 
by meridional paffages of Spica Virginis, and of the 
Sun 5 but why did he leave off the method of the 
equal altitudes which he made ufe of at firft, and in 
what manner did he obferve thefe altitudes to deter- 
mine the paffage either of a fixed Aar or of the Sun 
over the meridian ? It does not appear that he had 
a quadrant or tranfit inftrument. I am forty that 
this uncertainty about the means employed by Mr. 
Hirft to determine the time of the phafes puts it out 
of my power to make ufe of an obfervation, which 
might otherwife have been extremely ufeful, had the 
aftronomer been equally well provided with inftru- 
ments as he appears to have knowledge and zeal. 
It is to be obferved that by increafing or diminifhing 
by I the duration obferved at Madrafs, thequef- 
tion of the parallax will be decided conformably ei- 
ther to the obfervation of Rodriguez or that of the 
Cape. 

In the fame volume of theTraniadtiotts, arefbmc 
obfervations of the fame tranfit made at Abo and at 
Hernofand j the total duration was obferved in both 
places } it may have been lengthened fomewhat be- 
yond its limits j but thefe obfervations agree at leaft 
in this point with all the others that were made in 
the North, viz. that being compared with the To- 
feolfk obfervation, with regard to the duration of the 
tranfit, they give above lo" for the horizontal par- 
allax of the Sun. 

I have likewife lately had the communication of 
Mr.Rumowfki’s obfervation made at SeleuginjDk in Si- 
beria. I fhall not expatiate upon the particulars here, 
2 fuppofing 
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fuppofing that you Gentlemen have received it. The 
latitude of Selenginfk is 51 %' 6 ". I have fettled the 
longitude to be 6>^57'5o'''' from the Pans mer.dian. 
Some immerfions of the firft and fecond fatellite of 
Jupiter have given me an'i 

6b^8'3i''', by comparing the obieivations of Mr. 
Rumowfki with the tables correded upon the obfer- 
vations made at Paris and at the Cape, and eftimat- 
ing, as well as I was able, the different effeds of the 
refledors and telefcopes. The 15th of July, Mr. 
Le Monnier obferved the meridional tranfit of ^ oa- 
gittarii at i8'‘25'38'' ^ of his clock, being at 
76 “oo' 45'' from the zenith. The preceding limb 
of the Moon paffedat i8J‘38'28"4.. or at ii^ 01^40" 
apparent time; when the center pafled, the diftance 
of the upper limb was at 75^52^00" from the zenith, 
and the lower at 76^22'25 "j the threads, which are 
5" thick, being entirely upon the Moon. <r Sagittarii had 
paffedat i8'>35'22"4, the diftance from the zenith 
being 7 5*^22' 20". I have obferved at Rodriguez the 
immerfion of <r Sagittarii at 14^0 1'zS' % apparent 
time, and Mr. Rumowfki obferved at Selenginfk the 
immerfion of (p at ii*‘24'5i'' apparent time. Upon 
comparing all thefe things together, I find the lon- 
gitude of Selenginfk to be Eaft from Paris. 

But this goes upon the funpofition that the erior of 
thetables has been quite conftant during near 7 hours, 
which cannot be warranted. Laftly, the obfervation 
of the eciipfe of the Sun made at Selenginfk June 3, 
1761, compared with the fame obfervation made at 
Tobolfkand at Cajanebourg, determines the longitudfe 
of Selenginfk Eaft from Cajanebourg, and 

at 2'’34'3o" Eaft ftona Toholfk,confequcntly 6^58'22^' 
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pea it. My clock went too flow tkot day at noon 
by fo that I ought to have added !'•/' to the 
time of the clock, whereas I iubAratted as much from 
it. This is the realon of the difference in the- times. 
The fmall variation in the Jiftances of the limbs was 
owing to a ftrider verification of the parts of my 
micrometer. 


I am, with (he 
Paris, Feb. 14,1764. 


moft refpedful efteem. 
Gentlemen, 
your moll obedient, 
humble fervant. 


Pmgr4 
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XXIX. An Acco-n-j of th ’T^arf.t of Ve- 
nns : In a Letter to Charles hrorton, 
M, D. Secret. R. S.frcm Chrlll'a.i r^inj-er, 
S. T* Lt'anflatcd from the Latin ly [aiTics 
Pai4ns, M, D. 

Read Feb. /I, TT Return you many thanks for the great 
1753. ^ trouble you have taken in procuring 

Mr. Dollond’s telelcope for me j which, happening 
to arrive very opportunely the day before the obfer- 
vation, gave great pleafure to our Serene Eledor : a 
very happy invention which England alone was ca- 
pable of producing ! but at it’s coming to ray hands 
I had no itnall concern, for fear all our apparatus 
fliould be rendered van, as it was conftant rainy 
weather. 

A ftjuare mount of folid ftone which had been 
made into an aich, in the Eledoral garden at Schwe- 
finga by his Highnefs’s order, afforded us a baSs i 
in the middle of which another mount of like form 
was raifed five feet high, which fupported the aftro- 
nomical quadrant : both were covered with a move- 
able covering, the building being earned round tliem. 

Two otlier fmall buildings ol’ the fame conftrudion 
flood near this j in one of which Mr. Dollond’s tel- 
lefoope was placed, and in the other the clock; hav- 
ing fo eafy a communication with one another, that 
a glance of the eye commanded them all. 

The aflronOmical quadrant, which was a 4 - feet ra- 
dius Paris meafure, was made in the year 1758, at 
Paris by M. Carinivet mechanical operator to the 
VoL. LIV. Y Royal 
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Royal Academy, and has an Englhh micrometer 5 
having a moveable wheel, and divided into minutes } 
and by means of a fcrew to the index of the qua- 
drant, together with the divifion of the nonnius plate 
faftened to it, was fo applied, that during the whole 
time of the obfervation, while the wire of the plum- 
met conftantly glided upon the fame point of the 
limb, it might be moved in the limb by a vertical 
motion in either diredion by the alidad alone. This 
moft excellent invention of your’s I firft brought in- 
to Germany, to the beft of my knowlege, after I had 
feen it’s power at Paris in the hands of the ingeni- 
ous M. Le Monier. 

Befides the quadrant, Dollond’s telefcope, and fe- 
veral other agronomical tubes of 6, 8, 13, and 22 
feet i we had a Newtonian telelcope of 4 feet Auflrian 
meafure, with an eye glafs of 4 of an inch. 

We had a clock made by M. le Paute, a Parilian, 
very well defended from the rays of the Sun and from 
the wind, which I accommodated to this bufinefa 
for a month before, in many celeftial obfervations 
with as much accuracy as I could, and with more 
fuccefe than we could well exped. 

The interior contad of the weftern'j True time, 
limb of Venus, with the weftern ^ / zz 

limb of the Sun, obferved with Dol- 20 53 8 

lond’s telelcope — . 

The moment of the egrefi, wherein the "I 
fame limb of the Sun after the inte- j 
rior contad firft appeared cornicu- 
lated, moft accurately obferved with 
the fame telefcope, was — — 

Whence I conclude, that the interior 
contad happened — — 

4 As 


53 35 
I20 53 33 i 
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As to the inftant of the exterior contad, I fend 
only two obfervations made by me with certainty, 
becaufe of the intervening clouds : the firft /hews the 
time wherein I diftindly faw through the clouds the 
certain emer/ion of Venus, part of the diameter 
of Venus, as nearly as I could judge, excavating the 
limb of the Sun > the other wherein, from the un- 
lucky clouds, I could no more obferve the leaft vef- 
tige either of the emerfion, or exterior contad, or of 
Venus. 


True time- 

h 

i n 

The firfl: outer contad — — 2194 

The other time of the certain emerfion — 24 17 27 


The time which I ufe, and to which I am ftill at- 
tentive, was obtained by a great number of corre- 
Iponding altitudes of the Sun, both before and 
after the day of the tranfit. But in order to the ren- 
dering my calculation perfed one thing is to be de- 
fired, that the longitude and latitude of the obfer- 
vatory at Schwezinga might be precifely determined, 
if poflible, in the fpace of a few months. 

The Serene Eledor, although he was not well the 
day before, yet from his great love for aftronomy 
was not only prefcnt himfelf, which other kings and 
prince ufually are ; but being of an excellent and 
ready genius, he inftituted feveral obfervations with 
the aftronomical quadrant two hours before the 
egrefs, having marked the appulfes of the four limbs 
of the Sun and Venus at each immovable wire, in 

y 2 order 
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order to find out the difference of the right afcenfion 
and declinations 5 the weather being ferene from 
about half an hour after five to half after eight in 
the morning. Which pofitions, good Sir, if they 
may be acceptable, I will immediately fend^ you j 
and likewife fome obfervations upon a total eclipfe of 
the Moon at which his Serene Highnefs and his 
whole court were prefent, together with two very 
refpedlable perfons of the court, the illuftrious Meff. 
Holrinhaufen and de Stanger, both well Ikiiled in 
aftronomical matters, who were appointed to be my 
affiffants in all theie obfervations. 

Hence you will eafily perceive, that I am attached 
to the moil earned: endeavour of pleafing fo great a 
Prince ; who, taking into his protedlion all kinds 
of learning, was the firft that introduced aftronomy 
into his country, the name thereof being unknown 
here for fo many ages. 

It will be a great fatisfaSion to me if this our ob- 
fervation may obtain a place among the immortal mo- 
numents of your Society} that the future clafs of 
aftronomers may retain a grateful remembrance of 
the moft ferene Charles Theodore Eleftor Palatine ; 
and while I am, learned Sir, in expectation of this 
favour from the Royal Society, I humbly commend 
myfelf to your regard, being. 

Your moft humble fervant. 

Dated ^ Schwezinga, Chriftianus Mayer, S. J. 

as June, 1761. * ^ 


XXX. Oi>- 
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XXX. Ohfervathnes AfirommkijR Chriftiani 
Mayer, S. J. 

IMujiriJfmo ac celeberrimo Viro ac Domino Carolo de 
Morton, Academice Regia Londinenfis a fecretis^ 
S. P. dicit Chriftianus Mayer, S.J.S. E. P. Ajiro- 
nomiis. 

Read May 24, ✓’^Bfervationem raeam eclipfis Lunaris 
» 7 ^ 4 - quam hie tibi fifto, quamque circa 

2omam Martii Parifios jam miferam, ex refponfo 
clariflimi viri de la Lande, die 3 Aprilis ad me date, 
audio PariOis erroris 10 minutorum fuljDedlam babe- 
ri, quibus ejas durationem ju^fto rainorem collegiflem : 
cum enim ex initio et fine certo hujus me® obferva- 
tionis inveniam quantitatem durationis 2^ 46' 51", 
earn celeberrimus ephemeridum Parifinarum conditor 
de la Landius putat efie eportere ^ 56'. Non 
potuit, lit feribit laudatas aftfonomus, eclipfis h®c did 
17 Martii, nec ilia i Aprilis, ob nubes Luteti® obfervari: 
potuit fortafib Londini, et Grenovici > quod fi ita, om- 
nem facile controverfiam diremptam video. Si enim 
Londini initium hujus eclypfis acciderit 10** 31'' circi- 
ter, certum eft idem in meridiano Parifino 9 minutis 
orientaliore accidifle lo** 40' 40^'', ut habent epheme- 
rides Parifin®} fin minus, fi Londini initium hujus 
eclipfis obfervatura fuerit 10^ 39^ 5“", perfpicuum 
eft errorem lo minutorum cadere in ephemerides, et 
nequaquam in obfervationem meam, qu® hac ratione 
ftatut® meiidianomm differenti® ubique terrarum 
optime congraet ; fiquidem ex aliis primi fatellitis 
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Jovis inftitutis eclipfira comparationibus Schwet- 
zingam invenio 31' ia tempore Viennd occidenta- 
liorem. 

Quare cum rumor hie aulatn noftram pervaferit, 
me in obfervatione eclipfeos hujus lunaris 10 minutis 
aberraffe, ad te, vir celeberrime, mihi confugiendum 
fuitj quem hifee demifle oroj ut celeri refponfo, quid 
adum fit Londini, quid Grenovici, mihi fignificare 
digneris. 

Rem quoque mihi feceris gratiffimam, fi ad nie 
perferipferis, quse fint meliores magifque ufitatae in 
Anglia coeleftes epheraerides pro annis futuris, qui 
tuis me favoribus toto animo demifliflime commendo. 

IIIuftriffimsB tuae dignitatis 

* Servus infimus 

Heidelbergae, 

17 Aprilis, 1764. Chriftianus Mayer, S. J, 
SereniC Eledor. Palatin. Aftron. 


Immerfiones 
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Immerfiones et emerfiones macularum i in eclipfi 
Lun$ diei 17 Martii, Schwcfingse in Palatinatu 
prope Heidelbergam, obfervatse i P. Chriftiano 
Mayer, e S. J. tube Dollondi 10 pedum. 

Tempusverum. 

h 


Penumbra coepit ■ ■■ ■ — -- 1 1 

Penumbra denfior — — 

Initium dubium - 

Eclipfis videtur coepifle 

Mare humorum ftringitur ab umbra — 
Mare humorum medium in umbra 
Tycho incipit immergi — ■ -■ 

Tycho lotus in umbra 

Grimaldus proximus umbras ■ - 

Grimaldus et Schicardus in umbra — 
Mare nubium ingreditur umbram — — 

Gaflendus ad limitem umbrte 

Infula finus medii in umbra 

Landfpergius in umbra , ,■ , 

Umbra Kepleram ftringit 

Kepkrus ultra dimidium in umbra 
Keplerus totus in umbra — — 

Copernicus ftringitur ab umbra 

Copernicus totus in umbra 12 

Mare foecundatis fere medium in umbra 
Mare tranquUlitatis incipit — — 

Palus fomnii incipit effe in umbra — — 

Mare tranquillitats ultra med. in umbra 
Taruntius totus in umbra — — 

Plinius et Menelaus ad umbram — — 

Mare ferenitatis ftringitur ab umbra — — 


/ // 
24 

8 II 

13 8 

14 9 
25 22 
27 24 

29 58 

30 21 

31 31 
34 15 

39 30 
41 20 

46 35 

47 33 

48 8 


51 

52 

59 

2 


3 

4 

15 

26 


6 40 

8 43 
10 16 


13 55 


18 14 
20 18 
22 23 
Proclus 
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Tempus verum. 

h 


Pfoclus ad umbram 12 

Mare Crifiuni ultra tned. in umbra — — 

Mare Crifium feu Cafpium tot. in umbra 

Mare ferenitatis med. in umbra 

Copernicus incipit egredi " ■ " ■ 

Copernicus dimidius ex umbra ■ ^ ■" ■ 
Limbus umbras ftringit Copernicum 1 3 

Menelaus emerfit 

Manilius videtur egredi 


Mare humorum med. ex umbra — 

Manilius videtur egreffus 

IMare ferenitatis extra umbram 

Sinus aejduum et mare humorum tot. ex umbra 
Mare nubiura medium ex umbra — — 

Mare Cafpium egreditur — — 

Umbra paludem fomnii deferit — — 

Tycho emer^t com dimidio mari Crifio 
Tycho certo emerfit — — — 

Taruntius videtur egreffus • 

Mare tranquillitatis ultra med. emerfit 
Langrenus emergit cum Dionyfio ■ — ^ 

Mare fcecunditatis fere tot, emerfit — — 

Langrenus certo ex umbra 

Videtur umbra mixta luci 

Finis eclipfis dubius 

Finis certus - — — 

penumbra refidua — 

Finis penumbr® — 


H 


27 8 

32 44 
38 I 
41 28 

5^ 35 

59 57 

o ^7 
8 21 

” 35 

13 45 

14 51 

17 2 

20 2 c 

23 41 
25 15 

30 38 

32 3® 

35 49 
41 27 

46 36 

47 25 

52 iB 
55 22 
59 II 

0 II 

1 o 

3 10 

4 0 


Prseter has maculas, a me dimen fe font phales2o: 
et tempore maxiraae obicurationis 12^ 37', inventa ob- 

. feuratio 
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fcoratio maxima 23884. partium micronielri (quod 
tubo feparato 6 pedum accommodaveram) quarum 
diameterLunsinventaeft 23i3 = 32'49" i undemeo 
quidera calculo obfcuratio maxima deducitur 8 digit. 
39 minut. 

Obfervatio eclipfls Solaris fa£la Schwetzingag in ob- 
fervatorio Eie<5lorali anno 1764 , die civil. N. S. 
ima Aprilis tubo dioptrico 6 pedum micrometro 
armato, coelo jfereno, barometro 27 pollic. 2 lin. 
praefentibus illuftr. et excell. D. D, O Dunne 
Miniftro Galli®, et Comite de Riancoyr Legato 
SaxonitB. 


IMMERSIONES. 


Tetnpus 

vtxw* 


21 


/_ y videtor eclipfis 


43 


. _ : cornu 
Meaiibiic. 


4S 4 

Si 53 
56 9 

aa 4 33 
o 52 

9 43 
IX 22 

34 ^9 

ig 46 
as 43 

33 

38 26 

4» 45 
48 6 
5» 40 
55 U 
58 7 


Partes centef. 1 
difci 0 obfcur# 
menfurantcs fii- 
gittam ad chor- 
dam duo cornua 
recantem nor- 
imalist 


113 

JS7 

4 x 8 

449 

so* 

53® 

61I 

7»Si 


*3 


S8 

* 33 
3 54 

* I 

10 56 


Partec centefi*^ 
m« difd 0lu- 
cidi. 


You LIV. 


175* 

1709 

1468 

1273 

1162 

Ik’ 

762 

65S 

574 

ill 

409 lpdi|^.a 5 |niln. 


EMER- 
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EMERSIONES. 


Tetnpu* 

vcrum. 


43 13 40 
14 o 
18 59 
ai 49 

24 36 
a? ai 


31 33 
33 S3 
37 ^9 
40 45 
4S S* 
5° S* 

t. 53 « 
h 5748 
o a S9 


9 4 
24 20 
17 38 

as 17 

a7 ao 


33 45 
37 

43 o 


Partes centef* 
difci 0 obfcur* 
roenfurantes fa- 
gittam ad chor- 
d am duo cornua 
fee ante m nor- 
ma Ijs, 


494 

434 

31* 

SS9 

15a 

110 

fims ceitss ecSp6s« 


Partes centefi* 
mae difei Q lu. 
cidit 


414 

421 

540 

6 zi 

705 

777f 

890 

986 

^09 

1209 

1367 

IS*?* 

i 6 o 6 '| 

I7*9i 

i 86 o| 

ao 6 a 


Diameter Iblis in partibus centefimis micrometri 
probe verificati 3117 = 32' 4", 8. 

Nondum licuit phafes has omnes acuratius exami- 
nare j quarum priores immerfionis, in maxima homi- 
num frequentk, minus exadsefont. 


XXX. 0^- 
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XXXI. Ohferva lions 07 i the E.clipfe of the Sun 
at Chatham, April Mr. Mungo 

Murray s Cotiwtunicated to Jofeph Salva- 
dcre, Efq', F, R. S. in a Letter from Dr, 
John Bevis. 

Sir, 

Read May 24, IT Fancy I can now fatisfy your curiofity 
as to a place in the northern limit of 
the path of the Moon’s fliadow, in the eclipfe we 
obferved at your houfe j that is, where the lower 
limbs of the Sun and Moon coincided, by the fol- 
lowing abftradt from a letter I received from my 
friend Mr. Mungo Murray of Chatham, a good ma- 
thematician, and author of an excellent work on 
fiiip-building. 

“ I am infinitely obliged to you for your kind 
“ prefent of the telefcope glaffes. I got them moft 
“ curicufly mounted, and, as you faid, they make 
“ a 1 2 foot telefcope, which takes in the whole Sun 
“ nearly. I fet my watch by a very good vertical 
fun-dial, precifely at 9 o’clock, and at 8 minutes 
“ after I perceived the Moon juft enter on the Sun. 
“ About half an hour after lo, the eclipfe was barely 
“ annular, the light of the Sun below the Moon be- 
ing but juft viflble, and left than a hair in the tele- 
“ fcope. At 55 minutes paft 1 1 the eclipfe ended, 
and left the Sun quite round.” 

By this. Sir, I think you may fafely conclude, that 
Chatham was not much more than a mile (perhaps 
left) fouth-eaft of the limit 5 which therefore pafled 
over Rochefter-bridge, or very near it. 

Your raoft obedient humble fervant, 

John Bevis. 
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XXXII. Ohfervations and Experiments on 
different ExtraSis of Hemlock : By Mi- 
chael Morris, ikf. D. F. R, S* 

Read May 24, T~^R. Wade, an eminent phyfician at 
I ff Lifbon, having lately communi- 
cated to the London Medical Society, a number of 
cafles, in which the extras of Hemlock prepared at 
Coimbra in Portugal, had been given with extraor- 
dinary fuccefs, and having fent me at the fame time 
ipecimens of the fuccefsful extraft, and alfo of the 
extrads of Hemlock prepared at Lifbon and by Dr. 
Storck’s Apothecary at Vienna, which two laft-men- 
tioned extrads he had preferibed for the fpace of 
three years, in various disorders, to little or no effedtj 
I thought an experimental inquiry into the com- 
ponent parts of thefe extrads and that ufed in Lon- 
don might be attended with fome ufeful or carious 
con&quenoes ; more efpecially as this medicine was 
near tofing its credit intirely, from its little fuccefs 
here in -thofe diforders in which it had been moft 
ftrongly recommended by Dr. Storck. I think it not 
unneceflary to premife farther, that the extrad pre- 
pared at Coimbra is not fo moifl as the other extrads, 
and that it has been given for a confiderable time at 
the dofe of a drachm and a half twice a day with- 
out producing theleaft difagreeable fymptom. 


E X- 
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experiment I. 

2J. grains of the extradt of Hemlock prepared 
at Coimhr.1, digefted with an ounce of highly rec- 
tifyed fpirit of wine for 56 hours in a \va;m room, 
gave a brownifh yellow tindture ; the clear liquo; be- 
ing poured oiF, a frefh quantity of fpirit was added 
as before, and expofedto d-gefiion for the fame fpace 
of time ; the fecond tindure was confiderably lefs 
coloured ; this, added to the former tindture, was fil- 
tered, and expofed to the air in a warm room 
until the fpirit was intirely evaporated j the dry re- 
fiduum weighed five grains 5 on expofing it to the 
air it became fofter, and even moift at the furface. 

On pouring fome water on the refiduum now 
moifi, it was foon tinged of a brownifli yellow, 
which being poured od', and a frefla quantity added 
at different times, until an ounce and a half of wa- 
ter had been ufed, there remained fome blioliifli 
matter not foluble in water, which when dry weighed 
one grain, did not attradl the moiidure of the air, 
melted and burned with a bright flame when ex- 
pofed to the fire, was foluble in fpirit of wine, and Iiad 
every charadteriftic of a rezin. 

The tinged water, which had been feparated from 
this rezin and filtered, was evaporated flowly, until 
a brown dry matter remained weighing three grains, 
which in afew hours attradled thenioiflj*'e of the air, 
and relented into a dark brown thick liqueur, of a 
fvline tafte, and the fmell peculiar to the extradl: of 
Hemlock. One drop of this liquor, diluted with a 
little water, deftroyed the colour of ten times the 

quantity 
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quantity of fyrop of violets, without giving it the lead: 
red tint; reducing it, on adding fome drops of ole- 
um tartari per deliquium, it fuffered no remarkable 
change. Spirit of fait did not occafion any alteration 
in it. But with oil of vitriol there was a ftrong effer- 
vefcence, without any fenfible fume. 

It appears from the above experiments, that the Co- 
imbra extrad of Hemlock contains one fifth foluble 
in fpirit of wine, 4.ths of which confift of an oily 
cflential fait, the remainder being a refin. 

EXPERIMENT 11 . 

The extrad of Hemlock from Vienna was foftet 
than that from Coimbra ; on breaking it, there ap- 
peared fmall whitifh ftreaks on each furface. 24 
grains of it, treated as in the former experiments 
with fpirit of wine, gave a fine deep green tindure, 
which on evaporation gave a refiduum of a dark 
green towards the edges of -the cup and a dark brown 
towards the middle; the whole refiduum when dry 
weighed two grains and 4 ; on leaving it expofed to 
the air, the brown matter attraded moifture from it 
and relented into a thick brown liquour; on adding 
water to it, as in the experiments on the Coimbra 
extrad, the folution was of a light green colour j on 
evaporation it gave ^ths of a grain of dark brown 
refiduum, which ran per deliquium into a brown 
liquour, difiering only in colour from that obtained 
by a fimilar procefs from the Coimbra extrad. The 
undiflblved refinous matter weighed 4. grain, was of a 
greenifli colour, but in other relpeds like the refin 
of the Coimbra extrad. It appears from the green 

tindure 
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tlntee communicated both to water and redlifyed 
fpirit by the Vienna extradfc, that the Hemlock had 
been gathered too foon, and before the plant was in 
vigour. 

EXP. III. 

The fpirituous tindlure of the Lifbon extradi was 
not fo green, nor was the green fo durable, as that of 
the Vienna extradl : the phenomena, in confequence 
of the other experiments, did not differ materially 
fromthofe of the Vienna extradt. 

EXP. IV. 

The fpirituous tindture of theextracaof Hemlock 
prepared at the Apothecary’s-Hall, was like in co- 
lour to that of Coimbra, but the refiduum did not 
differ confiderably from that of Vienna and Lifbon. 
This extradt has been ufed with fomc fuccefs at the 
W eftminfler-Hofpital . 

EXP. V. 

The fpirituous tindlure of the powdered leaves of 
Hemlock was like in colour to the laft j the refidu- 
um differed materially from that of the former ex- 
tradis only in its rezin’s being confiderably more 
fluid. 

Thefe experiments (hew that theextradl of Hemlock 
prepared at Coimbra contains a far greater quan- 
tity of an effential oily fait and rezin, than the other 
extradls. As the oils, fails and rczinsare the moft adl- 
e ive 



[ * 7 ^ ] 

live parts of vegetables, may not the wcll-attefted fa- 
lutary efiedls of the Coimbra extract be owing to its 
greater quantity ofthefeadive principles, particularly 
if we contider the large dole it has been preferibed 
in? As thefe adive oily falts and rezins are ioluble 
in fpirit oi wine, V'c have the means of obtaining 
then' from the extrad of our own Hemlock in fufit- 
ciei t quantities for ufe, and without fatiguing the 
ftoi-iuv-n with the naufeous inadive parts of the 
extrad. 

But as experience alone can fhew wliether the 
virtu ;s of the Hemlock refide in the whole extrad, 
or in the faponaceoub parts foluble in fpirit of winej 
I fhall content ntyfelf with propofing thefe few hints, 
•until experiments fhall enable me to lay the other 
confequences of thefe aflays with proper weight be- 
fore the Society. 


XXXIII. Jfi 
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XXXIII. Elh O” of 

ons of the Nerves : By James Johnftone, 
M. D» Cosnmunkated ly the Right Rev. 
Charles Lord Bijhop of Carlifle, a 72 d 

E R. S, 

Read May 31, rr^ he GangUons of the incercoftal 

1764. nerves, firfl: difcovered by Fallo- 

pius, are oblong and very hard bodies; the ufes of 
which have not been fatisfadorily afcertained by any 
one. Few anatomifts have indeed entered deep into 
the fabjed, except the learned J. M. Lancifi, who 
imagined them mufcies fai generis, and, like other 
mufcles, capable of contradlions ; by which he thought 
the nervous fpirits were acclerated and impelled with 
fuch additional forces, as are by him fuppofed neceffary 
to the produilion of motions in mufcles fubjed to the 
will : And in order to give an idea of the ftrudure 
of all other Ganglions, he particularly delcribes and 
delineates that of the firfl: cervical Ganglion {a). 

This theory has the misfortune to be erroneous 
in its foundation. For Halier and other fucceeding 
anatomifts have not been able to difcover this muf- 
cular apparatus in the firfl: cervical Ganglion {^). The 
coats of GangUons I have found with the app^rance 
and firmnefs of ligaments; but incapable of fuch 
extenfion or retradion, as elaftic mufcular fibres al- 
ways allow of. 

{a) See Lanrifi’s Dfflbrtation in Morgagni advetfar. 

(A) ri « e , Eiement, Pbyfiolog. Human. T. iv. p. 203. 

Vol.LIV. a a GangUons 
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Ganglions befides, inftead of being inftruments 
fubfervient to the will, are almoft peculiar to nerves, 
diftributed to parts, the motions of which are totally 
involuntary; And our author muft indeed have been 
greatly milled by his hypothefis not to obferve this 
ftriking circumflance. 

The theory, which prevailed in his time and coun- 
try, of the aftion of the dura mater upon the brain, 
now exploded, might lead this great man more en- 
tirely to believe an analogous mufcular power in 
Ganglions. But the brain needs no mufcular force 
'to imprefs motion upon the animal fpiritsj and 
granting Ganglions to be, as is ingenioufly conjec- 
tured by Lancifi and Winflow, fubfidiary brains, or 
analogous to the brain in their office, neither will 
they need any fuch mufcular apparatus and force. 
A power, in fine, abfurd no lefs than chimerical, as 
it fuppofes the force of mufcles of the greateft ex- 
ertion and efFed, to be derived from thofe of leaft 
bulk and ftrength (which muft be in fotne propor- 
tion to the quantity of mufcular fibres) ; and would 
be a fingle inftance of a mechanical force producing 
another infinitely greater than itfclf. 

I. Ganglions are obferved to be formed generally 
upon nervous cords formed by the union of feveral 
different nerves. 2. They appear to abound with 
blood veflels. 3. The bulk of a Ganglion exceeds, 
for the moft part, that of all the nerves and veffcls, 
which it receives, and of which it may feem cora- 
pofcd (r). Hence we may notunreafonably conclude,' 

{c) Gangliorum moles major eft quam fit aggregatum omnium 
vaforum ingredientium atque egredientium } quo fit, u* ad 
eorum produftionem, necefle fit concurrere, prseter commu- 
nia vafa, peculiare aliud corpus, non tam ex coharentia ct 

that 
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that in Ganglions the different nervous filaments are 
very intimately mixed, a new nervous organization, 
or modification of the medullary fubftance, may take 
place, fo as to fecern new animal fpirits, or alter the 
diredion of thofe already brought thither; a con- 
jedture, which has the fandlion of the latefi^ as well 
as the earlier thoughts of the great Morgagni {d). 

In order to determine the particular ufe of Gang- 
lions (the intimate ftruaure of which, equally with 
that of the brain and medullary fubftance of the 
nerves, we are hitherto ignorant of ) in the animal 
fyftem ; let us try, if fomething tending this way 
may not be fuggefted, by refledling on the fundhons 
and motions of the parts applied principally by nerv- 
ous cords from below the Ganglions, 

The intercoftal or great fyropathetic nerves abound 
moft of all others with Ganglions (e ) ; and by ex- 
amining what is peculiar in the motions of parts, to 
which thefe nerves are diftributed, we fbali probably 
be led to the ufes of Ganglions. 

The mufcular fubftance of the heart has its prin* 
cipal, or rather all its nerves, from the intercoftals j 

complicatione prsefetorum nervorum, ac fanguiferorum, qaam 
ex novis organicis partibus, quas provida folersque natura, fub- 
fiftentibus probeq excoftis liquidis, fimul etiam elongatis, vari- 
eque difpofitis, folidorum fibris, fingat et creat. Lancifi, de 
Gangliis, loc. cit. 

(d) See Morgagni, adverfar. Anatom, ii. p. 71. And De 
Scdibus et Caulis morborum, Epift. xii, art. 14. p. 95, vol. I. 

(e) Super omnes nervos, intcrcoftali, Ganglia funt frequen- 
tiffima, in cervice quidem tria ; in thorace, lumbis, et pelvi 
tot, quot nervwuni ex fpinali medulla propagines intercwajis 
accipit ; turn in cordis vicinia, fub diaphragmate, circa arteri® 
coeliac® et mefenteric® origincro : et circa renetn paffim in plex- 
uofisretibus. Haller, Eiem, Phyf. T. iv, p. zo2. 

which 
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which are always detached from the principal cords 
below the Ganglions, and chiefly from the inferior 
cervical Ganglion. The few nervous cords from tlie 
par vagum or 8 pair, which in the human fubje6l are 
font towards the heart, are alnioft totally Ipread upon 
the pericardium and great vclLls (/ ). 

In the abdomen this nerve unites with the par 
vagum of the right fide (g), and together form the 
great feini-lunar Ganglion; from which, and from 
other Ganglions formed in inferior parts of the ab- 
domen, filaments are diftributed to the inteftines, 
the liver, the fpleen, the kidneys j and fome of them 
defeend to the Fallopian tubes, uterus, and other parts 
in the pelvis; fomeof which areal fo in part furnithed 
with filaments from the lumbar nerves. 

The heart and inteftines being wholely fupplied by 
nervous filaments detached below lome remarkable 
Ganglion, we muft inquire what is particular in the 
motions of thefe parts, or intheir ftrudure: But the 
motions of the heart and. inteftines are remarkable, 
and ejKadly analogous in being involuntary, or not 
liable to be either ftopped, renewed, or in any way 
controuled by the will. 

Tho’ it be very certain that theft motions arc ex- 
cited in the heart by the gentle ftimulus of the blood 
upon the infernal furface of that organ ; and in the 
inteftines by that of the fecreted liquors, and of the 
food taken in ; of which ftimuli theft parts have the 
quickeft and moft exquifite perception : yet this being 
ordinarily not fo ftrong as to make us confeious 
of its adion, much lefs painfully fo, can hardly be 

(/) Haller, Elem.Phyf. T. i.p, 366. 

'(■i) Winflow, Trait^des Nerfs, N®. 141. 

luppofed 
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fuppofed to render thcfe motions quite uncontroulable 
by the will, without fome other etficient caufe {b). 

Anatomy difeovers no peculiarity in the mufcular 
ftru(3;ure of thefe parts likely to account for this ; and, 
excepting in their nerves having Ganglions, which 
feem indeed almofl: appropriated to them, no ana- 
tomical difference has been obferved, no mechanifm, 
which thefe parts have more than thofe mu fcles, which 
are fubjedl to the diredtion of the will. 

May we not then reafonably conclude, that Gang- 
lions are the inftruments, by which the motions of 
the heart and inteftines are, from the earlieft to the 
laft periods of animal life, rendered uniformly inW- 
luntary j and that to anfwer this purpofe is their ufe, 
which they fubferve by a ftrudture unknown to us, no 
lefs than that of the brain, though it feems not 
improbable the firfl: may be analogous to the laft } 

This conclufion concerning the ufe of Ganglions 
is fupported by every truly parallel inftance. Thus 
the motions of the uvea, or mufcular circle of the 
eye, ever contradked or dilated as the eye is more or 
lefs irradiated with light, are as much involuntary 
as thofe of the heart; and it is known to anatomifts, 
that the mufcular fibres of the uvea are fupplied by 
nerves from the lenticular Ganglion, which feems 


(A) In the heft explanation of the vital and involuntary mo- 
tions, which the public has been favoured with, it is remarked by 
the moft ingenious author, I imagine, that the mind’s want 
of power over the motion of the head is not only owing to 
its being continually afiled upon by a llimulus, but in part to 
an orlguiid ooi^tution ; and that, tho’ we ihould fuppofe this 
“ organ for a little while free from every degree of irritation, yet 
the mind, by an effort of the will, could not ^ move it*” Dr. 
Whytt’s Effay on the vital and involuntary motions of Animals, 

P- 316* ^ , 

^ fotixicd 
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formedfolely for the ufe of that mufcle, and for that 
purpofe. 

That the determinations of the will are, as it were, 
intercepted, and prevented from reaching certain 
parts of the body, by the means of Ganglions, may 
be farther inferred by confidering, that all nerves, 
which have a ready communication with the foul, 
either by affeding it with perceptions, or conveying 
its commands, have no Ganglions : Thefe are never 
found upon the olfaaory, optic, or auditory nerves, 
any more than upon the nerves and inftruments in 
voluntary motion. For we may well imagine the 
fame mechanifm, which prevents the will from ex- 
tending its controul to fome mufcles, placed upon a 
fenfory nerve, would have equally hindered the con- 
veyance of any fenfible impreflion to the mind. 

The left nerve of the eighth pair, diilributed to the 
ftomach, and probably the caufe of the diftind and 
exquifite fenfation of that organ, and perhaps alfo 
principally concerned in tranfraitting the fenfe of 
hunger to the mind, may therefore be reckoned a fen- 
fory nerve. It is certain alfo, that Haller {/) and moft 
modern anatomifts do not allow any GangUon to this 
nerve, though Window does, and Vieuffens delineates 
one not far from the great Ganglion of the intercof- 
tal nerve as proper to the eight pair. 

If mufcles fubjed to the will might have been to- 
tally fupplied with nerves, which have Ganglions ; the 
diaphragm had probably been entirely furnifoed from 
the intercoftals, as moft of the parts in the thorax 
above it and in the abdomen below it are. But as 
the motions of this mufcular membrane were to be (*) 

(*) A. Haller, Primas Lin. Phyfiolog. N°. 377. 

controulable 



[ i83 ] 

controulable by the will, we find peculiar nerves, 
namely the phrenic, which have no Ganglions fent to 
it from a great diftance. 

In propofing this as the probable ufe of Gangli- 
ons, I am far from thinking it entirely exempt from 
difficulties j but they are chiefly fuch, as arife from 
our imperfed: knowledge of the nerves in general; 
a terra incognita, which remains to immortalize the 
name of fome future difeoverer in anatomy. It is 
well known, for inflance, that all the nerves fent from 
the fpinal marrow have Ganglions, where they fend 
off the branch, which communicates with the inter- 
coftals (k). Though this be true, it is moft probable, that 
thefe Ganglions refped the intercoflals, and only affed 
its nerves, leaving the other fibres fit and free for the 
conveyance of the commands of the will, as in fad 
many of them are diflributed to mufcles under its 
power and diredion. 

So likewife we are not to imagine, wherever the 
nerves unite, that their medullary fubftance either de- 
cufiates, or is fo intimately mixed, as is reafonably fup- 
pofed to be the cafe in Ganglions by moft anatomifts 
from Lancifi down to Haller. We know at leaft, 
that this is far from being the cafe in the optic nerves; 
for though they unite, and were fuppofed to crofs 
each other, the contrary appears by oblervations made 
in the bodies of perfons, who were blind of one eye, 
from a fault in the optic nerve, the nerve of the 
afl=ededfide only being wafted, while the other was 
large and plump (/). And we may juftly infer the 


(i) See the table of Vieuflens. 

(/) See Monro’s Anatomy, p. 356 ; alfo N" 23, of 
in general. 


the nerves 

plexi- 
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plexiform unions of the nerves diftributed to the fu- 
perior extremities not more intimate, nor to fcrve any 
fucb purpofe as Ganglions, fince thefe nerves are 
equally motory and fenfory, no other nerves being 
diftributed to the fkin, the organ of touch, but 
from the fubdivifion of thefe plexufes. 

Kidderaiinfter, 

Nov. 24, I763» 


James Johnftone, M, D* 


XXXrV. Jh 
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XXXIV. An Account of federal fiery Me^ 
teors feen in North America : In a Let- 
ter to John Pringle, M, D. andF, R* S, 
from John Winthorp, Ff(l\ Hollfifian 
Profejfor of Mathematics and Philofophy 
at Cambridge, in New England. 

SIR, 

Read June 7,'y Am greatly indebted to you for the ho- 
1764. jjoyj, yQy have done me in fending me 
your curious account of the late fiery Meteor in 
Britain, which I received through the hands of my 
very worthy friend Dr. Franklin. I have perufed 
the account with great fatisfadion, in which, as it 
appears to me, you have determined the 6guie, mag- 
nitude, height, path, and velocity of the Meteor, 
with as much exadtnefs as the nature of the thing will 
admit of. The circumftances you mention, p. 259, 
260, will, I am afraid, always prevent the attain- 
ment of the precifion one could wifo for in thofe 
particulars, fo neceflary for laying a fore foundation 
to build a theory upon. The^ hypothefes hitherto 
advanced are liable to great difficulties, and the hints 
you have given in the conclufion towards another ap- 
pear intitely new, and free from feveral objections 
with which the otheis are embaraffed j and 1 fhould 
be very glad to fee them thrown together into a 
juft fyftem. If any obfervations fbould occur to 
me, that might throw light on this difficult fobjefit, 
I will do my fclf the honour to communicate them 

VoL. LIV. Bb to 
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to you j and afk leave, for my own information, juft 
to query, wiiat center tliefe bodies may moft pro- 
bably be fuppofed to. revolve round ? Either the 
Eaith or the Sun feem to bid faireft for this. 

1. A body revolving round the Earth in a circle, at 
the height of about 40 or 50 miles, would move but 
7 miles in a fecond 5 and in a very eccentric orb, near 
a parabola, but to miles: which falls much fhort of 
the velocity of your Meteor, which was of 30 miles 
in a fecond *. 

2. The Earth’s annual velocity round the Sun is 
near 16 miles in a fecond j and a body revolving in 
a very eccentric orb would have, at the fame diftance 
from the Sun, a velocity of 22 miles in a fecond. 
Wherefore if the Earth and fuch a body near it were 
moving in the fame diredtion, that body would get 
before the Earth with a relative velocity of 6 miles in 
a fecond j but, if moving the contrary way, it would 
be left behind with a relative velocity of 38 miles in a 
fecond : And this is the greateft poflible relative ve- 
locity, Bodies moving in oblique diredlions may 
have any relative or apparent velocity lefs than this 
maximum. This fuppofition therefore agrees better 
with a velocity of 30 miles in a fecond, than the 
former j but I fhall be much obliged to you for your 
thoughts on this point. 

As to our late Meteor of May 1759, I have not 
been able to come at any farther particulars than 
what are contained in my letter to Dr. Birch, ex- 
cepting only as to the loudnefs of the report, at a 
great diftance front the place of explofion. An in- 
telligent man of this town has fince informed me, 
that he was then fifhing in a boat at anchor about a 

* Vid.PhUc<f. Tranf. Vol. LT. p. 263. 

mile 
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mile below the light-houfe at the entrance of Bofton 
haibour, and heard an uncommon noife, which was 
fomewhat like that of a very hard clap of thunder at a 
great diftance, tho’ there was not a cloud to be feen. 
All the company in the boat were fo ftartled at it, that 
they lef: off fithing to attend to it; and the noife increaf- 
ed to fuch a degree as amazed them all. He fays, 
it Teemed like a continued fucceffion of volleys of fmall 
arms. He thinks it lafted about 3 minutes, and gradu- 
ally went off towards the South- Eaft. They took it for 
the noife of an earthquake, and expedled to find 
every body talking of one, when they got afhore; 
tho’ they could not perceive the leaft agitation in their 
boat. 

Had this Meteor happened in the evening, in- 
flead of the day-time, it would have had many more 
obfeivers; and the brightnefs of it would pro- 
bably have been thought as extraordinary as the 
noife. 

On this occafion I take the liberty to give an ac- 
count of two or three other Meteors of this fort, 
ften in North America ; which, if they are per- 
manent i evolving bodies, according toyour hint,p 273. 
may poflibly be of fome fervice hereafter in enumerat- 
ing them. The fit ft mentioned in the inclofed pa- 
per 1 faw in this town ; the fecond, I received an 
account of in a letter from the Rev. Mr. Clap, Pre- 
fidcnt of Yale College in New-Haven, who heard 
the noife himfelf, though he did not fee the light ; 
and the account of the third, here tranicribed in the 
very words of the original, was given me at St. 
John’s, Newfoundland, by Michael Gill Efq; Chief 
Judge in the courts there, when I went thither to 

view 
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view the traftfit of Venus laft June. None of thefe 
accounts are circumftantial enough to afcertain the 
neceffary particulars of magnitude, height, and velo- 
city. All I can colled from them is, that the height 
muft have been very great, and confequently the cx- 
plofion very great likewife, to produce fuch a report 
in a highly rarified medium. 

Allow me, Sir, the honour Of fubfcribing myfelf, 
with very great rcfped. 

Your moft obedient 

Cambridge, New-England, Humble fcrvant, 

NovemW 17, 1761. 

John Winthrop. 


Account of Three Meteors feen in North- 
. America. 

Read jnne7, the 3d of June 1739, as I was 
1764- walking over the common in this 

town [CSambridge] about lo o’Clockinthe evening, 
the Moon, which was newly paft the firfl: quarter, 
fikining bright, and but few clouds to be feen, I was 
on a fudden furprifed with four or fiveflafhes of light, 
iucceeding each other as quick as poffible. This I at 
firft took to be lightening} but, looking up, prefently 
difcovered the caufe of it, which was a large Meteor 
moving almoft in the meridian from South to North. 
The body of it was vciy bright, and left behind it 

feveral 
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feveral fparfo or leffer balls of light. When I firft 
faw it, It was not far from the zenith, from whence 
it mowd, not very fwiftly, till at about the height 
of 30® above the horizon it expired. In about z\ it 
was^ followed by an hollow rumbling noife, pretty 
loud, and fo much like remote thunder, that feveral 
perfons in their houfes, who did not fee the Meteor, 
took it to be thunder j as others, within doors, who 
faw only the flafh, and not the body of the Meteor, 
thought it lightened. But as there was no thunder 
nor lightening before or after, nor any clouds likely 
to produce them, as I was well affured, being then 
abroad, I queftion not but this report was occafioned 
by the explofion of the Meteor. And this is con- 
firmed by the great extent of this found, which was 
heard in feveral places above 80 miles diftant from 
each other. And from hence, as well as from the 
length of time between the light and the noife, it 
may be collected that the Meteor muft have been very 
high in theatmofphere. 

II. A Meteor on the 24th of November 1742, 
in the Southern parts of New England. 

In New Haven, in Connedlicut, one man faw a 
ball of fire about 4 or 6 inches in diameter, pafling 
along from the South-weft: to the North-eaft, and a 
ftreara of white, bright, and clear fire followed it, 
of near the fame bignels, and of confiderable length. 
Then the ball broke into fundry fmall pieces, and 
vanifhed with a kind of fiafti j and, a full minute 
after, he heard a noife, much like that of rumbling 
thunder, and, hefitys, about as long again as a clap of 
thunder ufually is. — Sundry people at Rehobotb, 
in this province [Maflachufetts] faw a ball of about 
A a foot 
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a foot diameter, toward the Weft from them, and it 
fell to the ground. — At New- London-, in Conneai- 
cut, the ftream of fire appeared in the North or 
North-weft ; and fome who were off at fea, near 
New-London, took the noife to be from great guns at 
New-London battery. — ■ Mr. Clap obfervcs, that, 
though the informations he had received differ as to 
particular circumftances, thus much in general feems 
to be certain, that people in moft, if not all the 
towns between Norwalk, near the Weft end of Con- 
necticut, and Braintiee near Bofton, which is at leaft 
200 miles, heard an unufual noife in the air, like 
thunder or the difcharge of a cannon ; and fundry 
people, in moft places, about a minute or more be- 
fore the noife, fa\v a ball or ftream of fire in the air, 
moving in fome form or other. It was cloudy in the 
morning, but about iiof the clock, when this phse- 
nomenon happened, it was generally clear, and 
but few clouds to be feen. 

III. A Meteor on the 4th of May 1760, at 
Newfoundland. 

The depofition of James Cawley, mafter of the 
Sloop Content, taken before Michael Gill Efq; one 
of his Majefty’s Juftices of the peace for the diftriCt 
of St. John’s, Newfoundland, fayeth, that, coming 
from the Banks of Newfoundland for this harbour 
of St. John’s, being Sunday the fourth inftant, about 
a quarter before twelve o’clock at night, being calm 
and the weather very clear and fair, then, near the 
mouth of this harbour, a fudden light ftiincd, at 
which time we faw a fiery Comet or Meteor in the air, 
at firft appearing in the ftiape of a flalk or Florence 
bottle, which as it came nearer to us ftill increafed 
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in magnitude, making the air very hot, fhooting frorr 
the North- ward to the South- weft j fparks of fire 
darting from it, the bignefs of a man’s fift. It came 
very near us before it difappeared, when it feemec: 
to us to be of the bignefs of a (hip’s boat, with £ 
long tail extending from it, attended with a noife 
like thunder. As it came near the water, the bodj 
appeared as black as pitch and then yanifhed ; the 
tail remaining fome minutes before it difappeared. 

Signed, 

James Cawley. 


Sworn before Michael Gill, 
the 1 5th of May, 1760. 

The above was likewife attefted upon oath by the 
fubfcribers, being failors on board the faid vefiel, and 
at that time upon deck. 


[A true Copy.] 


John Sullivan, 

Mark 

Thomas -f Frog. 
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I’he teftimony of Richard Ring, which he is ready 
to make oath to, faith, that coming from Kitty-Vitty 
to St. John’s on Sunday the 4th of May, between the 
King’s Bridge and theGarrifon, hefaw towards the 
garrifonas if there was a ftar fhooting, falling greatly, 
but only it made too large *. It was as large as a 
man’s head, and juft before it came to the ground 
it broke all to pieces, which made like large fparks 
of fire flying from it 5 and in that time it was as light 
as ever he faw all day : And in lefs than two or three 
minutes there was a rumbling noife in the air, fome- 
thinglike thunder. 

Several other perfons in St. John’s were prodigi- 
oufly furprifed at the fume light. 

♦ His meaning feems to be, it was too large for a Aar, 
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XXXV. Some Ne^ Properties in Conic Sec- 
tionsy difcovered by Edward Waring, M, A. 
Lucafian Profejfor of the Mathematics in 
theUniverfty of Cambridge, and F. R, S, 
to Charles Morton, ikf. D. Sec, R, S, 


Read June ar 
1764. 


T H E O R. I. 

S I T- ellipfis APB QC R D S E T, &c. 
defcribantur circa earn duo polygona 
[Tab.XIII. Fig. I.] {abcdefSpc. pgrsiv, &c.) 
eundem laterum numerum habentia, & quorum latera 
ad refpedtiva contadtuum pundta { A P BC^R D S, &c.) 
in duas sequales partes dividuntur, i. e. aAz=zAby 
^B = B^, cC=Cd, &c. p?=:?q, 
r R = R r, &c. & erit fumma quadratorum ex fin- 
gulis unius polygon! lateribus aequalis furnmse qua- 
dratorum ex fingulis alterius polygon! lateribus, i. e. 

+ :=zpg^Jr 

qr" 4 - rs'" 4 -^^* 4 ’^'^* 

Cor. Ducantur lineae AB, BC, CD, DE, EF, 
&c. PQ, QR, RS, ST, TV, &c. &erit 

AB^ + BC*4-CD* + DE*4-EF*-b&c.=: 
PQ‘4-<^* + ^^S* + ST*4-TV*4-&c. 


C c 
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T H E O R. IL 

lifdem pofitis fit O centrum ellipfeos, & ducantur 
lineae O A, OP, OB, O O C, O R, O D, O S, 
See crit 

6a*4-OB* + OC* + OD* + &c.=:OP‘^ 
OQ^4- OR*4- OS‘^- &c. 

Cor. Ducantur etiam lineae Otf, Op, Ob, Og, 
Oc, Or, Od, Oj, &c. & erit 

Otf*4-0^* H- Oc^Jr Od' + &c. = O^*-^ 
Or"-j- Oi‘4-&c. 

Haec etiam vera funt de polygonis inter conjugatas 
hyperbolas eodem modo deferiptis. 


T H E O R. HI. 

Sit conica fcdlio MPQRSTM &c. [Fig* 2.] 
cujus diameter fit AL, et ejus ordinata ML'} fit 
yip = M <y, & confequenter L,p=.'Lv. 

Ducantur lineaB /y, qr, rs, st, tv, &c. quae re- 
^edtive tangant conicara fedlionera in pundlis P, Q, 
R, S, T, &c. & erit contentum 
pPX yOje rR X Si X &c.=:Py xQ£XRj X 
St XT' "0 X Sec, vel, quod idem eft, fumma omni- 
um hujus generis rationum (Pp : Py, Qq : 

R r : Ri, S i ; S 2f, &c.) erit nihilo aequalis. 

Cor. I. Sit ellipfis PQRSTV &c. circa earn deferi- 
batur quodcunque polygonum {p qr stuv}, See. ), 

[Fig. 
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C 3‘ ] htcrz refpeflive tangant ellipfim 

in pundtis P, Q, R, S, T, V, 6cc. & erit contentum 


pV X ^Q_x rR X jS X i?T X -uV fee. = Pg- X 
Qr X R^ X Szf X T-u X Vw X &c. 

Cor. Ducantur lineae PQ, QRj RS, ST, &c. & 
pro finibus angulorum W P/, QP p R Qr;, QR r, 
S R 5 , T S &c. feribantur refpedive a, p, <5, q, r, 
r, d) s, &c. & erit 

abed &c. z:;^p qrs See. 

Et fic de polygonis inter conjugatis hyperbolas in- 
feriptis. 

Idem verum eft de polygono, cujus laterum fum- 
ma vel area minima fit, circa quamconque ovalem 
in fefe Temper concavam deferipto, ut conftat e noftra 
Mifcell. Anal. 


T H E O R. IV. 

Sit ellipfis PAQBRCSDTEVF,&c. [Fig. 4 .] 
circa earn deferibantur duo polygona abc def, &c. 
pqrstUfSee. eundem laterum numerum habentia; 
eorum latera ab^bctcd, de, ef, pq, qr, rs,st, 
tv. See. relpe(3:ive tangant ellipfini in pundis A, B, 
C, D, E, F, &c. & P, Q, R, S, T, U, &c. & fit 
<?A: A3 /P : Py, & 3B : Be :: yQ^: Qr & 
cC : Cdv. rR; Rj & d'D \ De ::sS : St, Sc fic 
deinceps. Et area polygon! abc def. See. sequalis 
erit ares polygon! pqrs tv, &c. 

Cor. Duo parallelogramma (abed Sc pqri) circa 
date ellipfeos tton^qgatas diametros (AC & BD; 
■pR, QS) [Fig. 5 .] deferipta, eradtinterlfesqualia. 


Cc z 


In 
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Inhoc cafu enim A=:A^, <rC=;C/5?, 

d'D — Vta, & p? — ?q, qQ^Qr, rK=:Ks, 
jS = Sj) ; & confequenter a A : Ah ‘.:pF :Pq 6c 
^B : Bf :: Qj;, & fic deinceps; ergo per the- 

orema h$c duo parallelogramma erunt inter fe aequalia, 
quse eft notiffima elHpfeos proprietas. 

Idem did poteft de polygonis inter conjugatas hy- 
perbolas eodem modo defcriptis. 


T H E O R. V. 

Rotetur conica fedio drca diametrum ejus (AL), 

& fit MAJN^, 6cc. folidum exinde generatum j fint 
pq, qfi rsy st, tVj vw, nap, See. [Fig. 6.] lineae, 
quae tangant folidum in refpedivis pundis P, Q, R, S, 
T,V,W, 6cc. & erit contentum 

/PxyQ^'‘Rx^Sx^T X'uV X ‘Zi’W X &c.= 
Py X Q£.X R-r xS^ xT^JXV'ze? x &C' 

T H E O R. VL 

Sit ellipfis APB C^C R, &c. rotetur drca diame- 
trum ejus B D } & circa conjugatas diametros (A C 
& BD, PR & QS) deferibantur elliptici cylindri 
{pqrs achd) [Fig. 7.] folidum generatum cir- 
cumferibentes, 6c erunt hi duo cylindri inter fe ae- 
quales. 

Sint duo folida e truncatis conis compolita, folidum 
generatum circumfcribentibus, 6c quorum latera con- 

tinuo 
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tinuo eddem ratlone ad pundta contaduum dividun- 
tur ; erunt hxc duo folida inter ft aequalia. 

Et fic de folidis inter conjugatas hyperboloides eo- 
dem modo defcriptis. 

Facile conftant plures confimiles conicarura ftdio- 
num proprietates. 

Hujus generis proprietates affirmari pofTunt de in- 
finitis aliis curvis, ut facile deduci poteft e noftra Mif- 
cell. Anal. 


xxm 
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XXXVI. An Account of the EffeSis of 
JLighiening at South Weald, in Effex; 
By W. Heberden, M. D. and F. R. 

Eead June 28, ^ OUTH Weald is a village in ElTex, 
1764- about eighteen miles diftant from 

London, and two to the North Weft of Brentwood, 
In the road from London there is an almoft continual 
afcent for the laft four or five miles, which makes a 
confiderable eminence above any parts of the neigh- 
bouring country. On the higheft part of it ftands 
the church, which has at the Weft end a tower, and 
in one corner of this there is a round turret, being a 
continuation of the ftair-cafe, about four feet wide, 
eight feet high, and the walls of it one foot thick. 
In the top of the wall of this turret, which was 
leaded, are fixed feverai iron bars, that are bent fo as 
to meet in the middle and fupport a weather-cock, 
which was put up about fixteen years ago. 

On Monday June i8th, 1764, between twelve 
and one (about three hours before the time when the 
thunder and lightening happened in London, by 
which St. Bride’s Steeple and ElTex-Street were da- 
maged) there was a ftorm at South-Weald, attended 
with uncommonly loud thunder. The lightening 
ftruck the weather-cock, and paffing along the iron 
bars, upon which it ftands, ruftied againft the wall 
of the turret, and has broken a fpace from the top of 
the turret to the leads of the tower, about four feet 
wide, being about one third of the circumference of 
the turret and facing the North. The weather-cock, 
and irons that fupport it feem to be unhurt. The 
A walls 
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walls of the turret were made of rough ftones and 
mortar } and part of what is beaten down has fallen 
upon the leads of the tower underneath, and part up- 
on the roof of the church, which is greatly damaged. 
The flair-cafe alfo, which leads up to the turret, is fo 
full of the ftones and mortar, that it is with great 
difficulty and fome hazard that any one can go up it. 
From a leaden fpout at this Weft end of the church, 
which only comes down to near the top of the Weft 
window, the plafter is beaten off the wall for fome 
inches in breadth quite to the window j and at the 
bottom of the upright iron bars of this window fe- 
veral of the ftones are cracked, and the wall is chipped 
here and there from thence to the ground. The fame 
is obfervable in the ftones at the bottom of the upright 
iron bars in the Eaft window, which is alfo near a 
leaden fpout that comes down from the roof over the 
chancel, the end of which refts upon a buttrefs, and 
does not reach the ground by feveral feetj which 
buttrefs is cracked, as well as the adjoining wall. On 
the infide of this wall, within the church, there is a 
large wooden frame, which holds the command- 
ments. This frame at the left hand corner is fup- 
ported by an iron holdfaft driven into the wall, 
which was mentioned above as being cracked on the 
outfide under the leaden fpout. Tfee plafter of the 
wall, for three qr four inches all round this holdfaft, 
within the church, is beaten offj and to the left hand 
there is a fpace, flanting from the holdfaft toward the 
ground, five or fix inches wide and three or four feet 
long, from which all the mortar is forced away. 
That part of the wooden frame, where the holdfaft is 
ted, is fliattered. The canvas, upon which the 

com- 
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commandments are painied, which was in this wood- 
en frame, is torn from the frame on the two fides 
of it next the holdfaft, and is rent befides in feveral 
places. 

The whole appearance of the damage done to this 
church very much favours the conjedure of that 
fagaclous obferver of nature, Dr. Franklin, who 
thinks it probable, that, by means of metallic rods or 
wires reaching from the roofs to the ground, any 
buildings may be fecured from the terrible effeds of 
lightening. 


XXXVII. Ja 
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XL. Obfermttom upon the EffeSis of Light- 
ning, wth an Account of the Apparatus pro- 
pofed to prevent its Mifcbiefs to Burnings, 
more particularly to Powder Magazines', be- 
ing Anfwers to certain Huefiims propofed 
M. Calandrini,e/' Geneva, William Waf- 

fon, M, D> F. R> S. 


<Tq the Right PSmurahle the Earl of'hAoiKTO^, 
Pfejid^nt of thi Koyd Socut^* 

My Lord, 

Read June 28, x Very lately received a letter from tee 
«764- I learned and ingenious Monfieur Ca- 
landrini, of Geneva, who hw a confiderable employ- 
ment in the Ordnance in ‘hat city. I" ^ ^ 
Monfieur Calandrini tells me, that he had peraled 

with attention a letter which I wrote to the late Lord 

Anfon, which contained fome fuggeftions ending, as 
I hoped, to prevent the mifcbiefs 
ning to fliips at fea ; and which hkewife might, on the 
fame account, be ufefol to powder magaiSinw. ^ Thw 
letter was printed in the PhilofophiMl . * 

He fays, that be has confidered with fetisfadron te 
real advantages, which may arife from ti^^nc® to fo^ 
tified towns, where the quantrty S 

from any accident, endanger the whole fa - 
This geijtleman therefore is defirous .S 

a memonal to the Board of ordnance at Geneva 5 10 
which he would be very glad to f 

tisfaflion the method I propofe. He has 
« Phil, Tranf. Vol. WL page 629; 

Von.LIV. Dd 
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fent me the following queftions, which he thinks 
tend to throw farther light upon this fubjea:, and 
has defired my opinion upon them. As thefe may 
poffibly hereafter be of public utility, I have taken 
the liberty of communicating them to your Lordfhip. 

I. What fort of apparatus is ufed at Philadelphia ? 

II. Whether there is not feme improvement to be 
made to their methods? 

III. In what manner this apparatus may be adapt- 
ed to powder magazines ? 

IV. Into what place the thunder may be condud- 
ed, where there is no river near, to anfwer the pur- 
pofe of the fea about Qiips ? 

V. Whether the apparatus might not eledrify the 
air, fo as to occafion lightning, which was, he be- 
lieves, the caufe of the death of Profeffor Richmann 
of Peteifburg ? This apparatus may not be danger- 
ous to dwelling houfes, where the fire may flip with- 
out any manner of rilk j but may be attended with 
the moft dreadful confequences to a powder maga^ 
zine, where ^ fmalleft may occafion the ex- 
plu^ Qf the wbe^e. 

VI. Whether the fquare, or the circular form of 
building, will be eafieft adapted to the apparatus? 

VII. Whether an iron bar fixed on the top of the 
building, to fupport a weather-cock, may not at- 
trad the thunder bolt, and be confequently dangerous 
to aU buildings j but more efpecially to powder ma- 

* - .•t 

Vlil. Whether thepe is not fome particular man- 
ner of buildings, invented of late, adapted to pow- 
der magazines ; either to diminifh the fliock of the 
expbfion, or to fecure them againft any accident, by 
the method ufed at Philadelphia ? 

Mr. 
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M. Calandrini uys further, tliat he himfelf has 
been eye-witnefs of the efFcd:s of lightning coming 
into a room, which had received much damage from 
it. That he looked for the place it went out at, and 
after long fearch perceived that it had followed the 
wire of the bell, which had conduced it through 
a very inconfiderable hole into the next room; from 
whence it had opened itfelf a paflage into a back yard. 
This accident was at that time thought very extraordi- 
nary, being anterior to Dr. Franklin’s experiment. 

To M. Calandrini’s queftions I have lent the fol- 
lowing anfwers. 

I. The apparatus, ufed at Philadelphia, confifts 
either of a long iron rod, placed upon the higheft 
part of an houfe, or other building j or, of a Ihorter 
rod, inferted into a long wooden pole, placed in the 
fame manner. The iron rod, mentioned by Mr. 
Kinnerlley in the Philofophical * Tranla£tions, and 
which probably preferved the houfe in Philadelphia 
upon which it was placed, extended in height about 
nine feet and a half above a ftack of chiranies, to 
which it was fixed j but he fuppofes that three or 
four would have been fufficient. Thefe rods are 
pointed at their upper extremity. It is indiffisrent, 
which of thefe two are ufed, provided that they 
arc of height enough to reach above the chimnies, 
or any other part of the edifice. Connedied to, or 
ftt^epded from, the metal of thefe, a metallic wire, 
generally of iron, is conducted, in the eafieft and 
moft cdflyenlent manner, to the neareft water, viss. 
to the thg or any other water la jhc 

neighbourao'bdy^™ 


* Vol. LIII. page 95, 

D d 2 
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II. This method, wherever it has been employed, 
has hitherto perfedly anfwcred the intentions no 
houfe in Philadelphia, or in any other place I have 
heard of, having fufFered from the efFeds of light- 
ning, where this apparatus has been ereded. The 
improvements I Ihould recommend would be, firft j 
that, as iron wire foon becomes rufty, and when rufty 
to the center is unfit for the prefent purpofe j and as 
brafs wire is, when long expofed to the weather, ex- 
ceedingly brittle and liable to fnap afqnder, the wire 
Ihould be of copper ; and of a fize not lefs than that 
of a large goofe quill. Secondly, I prefer it’s being 
conduded, from the rod at the top to the water be- 
low, on the outfide of the building, and thereby 
prevent the lightning from coming within the build- 
ing. On houfes, where there are gutters and fpouts 
of lead to carry off the rain, the wire need only be 
conduded to the lead of the gutters j and attention 
be had that the gutters and the fpouts coming from 
them are in their wlTole length in contad, or very 
nearly fo, one with the other* If the leaden fpouts 
do not reach to the bottom of the building, a flip 
of lead, fucb as is employed for the gutters, and a- 
bout an inch wide, fliould be faftened to the bottom 
of one or two of the fpouts, and conduded to the 
water. If a flip of lead, fuch a one as has juft been 
mentioned, was to be conduded from the rod at top 
to the gutters, it might with equal advantage be fub^ 
fthttted for the copper wire : or further, a flip of 
lead cf this kind foay be conneded with the rod at 
the top of the houfe ; and, where there are no leaden 
gutters or fjiouts, may be conduded on the outfide 
of the houfe down to the water, as I before menti- 
oned* 
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oned, I would recommend likewife an increafe of 
their number j as the effeSs of one apparatus of this 
kind can extend only to a certain diftance, and that 
to no great one j and the fecurity, where mifchiefs 
from lightning are frequent, muft arifc from their 
number. In countries and places fo circumflicnced, 
no houfe or other building fliould be without one at 
lead} large edifices ought to have feveral. The 
number fliould be in proportion to the fize of the 
building. 

III. In powder magazines, I fliould recommend the 
apparatus to be detached from the building itfelf j 
and to be only placed as near it as might be. Pow- 
der magazines fhould never be conftruded fo, as to 
cover a large quantity of ground. If fecurity from 
lightning was confidered in their conftrudion as a 
confidcrable objed, I fliould recommend a circular » 
building j in the periphery of which fhould be placed 
ftoreh(?ufes fufficient in their number and extent to 
contain the quantity of powder propofed. In the: 
centre of this circle fliould be a well, very near which 
fliould be ereded a pole or maft, high enough to reach 
feme feet above the buildings of the powder maga- 
zine, or the buildings in it’s neighbourhood. From 
this maft there fliould rife a brafs rod, five or fix feet 
in length, an inch in thickneft, and endiog in a* 
pointj and from this rod a wire of copper of a fize 
not ki ji^n that of a large goofe quill, fliould be con- 
veyed dotyn,the maft, and terminate in the water of 
the well. If there is no well, the wire fliould bet 
laid into the fPiatgr} as the expence eyen of 

Ihme hundred pf this fetter hardly* 

^ copfidcired as aqi abjed i4 affair pjf this injporr' 

, ■ lance. 
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tance. For thoagh I have reafon to believe, that the 
wire communicating with the ground would prevent 
the mifchiefs of a thunder cloud, which came near 
an apparatus of this fort j yet as water is a more ready 
condudtor than the ground, it (hoaid, if poflible, be 
infifted upon in this particular cafe, and employed.^ Mr. 
Weft’s apparatus, defcribed by the before-mentioned 
Mr. Kinnerfley, terminated in an iron flake, driven four 
or five feet into the ground j neverthelefs the earth did 
not condudt the lightning fo faft but that, in a thunder 
florm, the lightning was feen to be diftfed near the 
flake two or three yards over the pavement, though at 
that time very wet with rain. It is prefumed, that had 
this iron flake been placed in water inftead of earth, 
the lightning had not been vifible, on account of the 
water’s receiving the eledtric matter more readily than 
. earth. Where this apparatus therefore is applied to 
powder magazines, it fliould certainly terminate in 
water. At Mr. Hamilton’s at Cobham, about twenty 
miles from hence, where an apparatus of this fort 
Was ete<93bd upoh an high and greatty-expofed^ bond- 
ing, as there was'no water but' kt a gr^t diftanw, 
the bottom of the wire was placed deep in an hill 
of moift fand. If, inflead of one wire, two, three, 
or more, were adapted to the brafs rod in this man- 
ner, and condudled to the water, or if the brals rod 
ztlelf was continued to the water, I ihould confider 
it, in extnaordimry cafes, as an additional fecurity. 
This Will expAain my fentiments upon the third, 
fourth, and fixth queffiwis. 

V. As the expedation of the utility of this appa- 
ratus is prefumed to be the preventing of theacoomu-; 
lation of ele<fl:ricity in its neighbcaifhood’, by afibrd-' 

I ing 
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ing a conftant and eafy paffage to the eledricity of 
the clouds furcharged therewith, nothing, in my opi- 
nion, need be apprehended from the apparatus elec- 
trifying the air as its principal operation is conceiv- 
ed to be the reverfe of that, viz. divefting the air of 
it’s eledricity. I am well apprized from expeiiments 
made here, that the earth is frequently eledrified 
plus, and the clouds minus j and that this change of 
plus and minus between the clouds and earth are fome- 
times feen to vary feveral times in a quarter of an 
hour : but in that cafe it is prefumed, that the clouds, 
within the Iphere of adion of the apparatus, have 
by it’s operation their eledricity brought to the fame 
flandard with that of the eatth in its neighbourhood, 
and Dice Derfd j and confequently, that the railchiefs 
which might arife from the difference of the denfi- 
ties of the eledricity in the earth and clouds aie pie- 
vented, by the equilibrium between them being main- 
tained. This fubjed, in relation to the eledi icily ’s be- 
ing plus or minus, I many years ago confidered, and 
laid my thoughts thereupon before the public, as may 
be feen in the Philofophical Tranfadions, Vol. XLV. 

That the atmofphcre at times is very ftrongly elec- 
trified, is evident, to fay nothing of lightning, not 
only from our apparatus, but from the mafts of fliips, 
being befet with St. Elm's fires, which I believe 
would fcarce, if ever, happen, were the mafts pro- 
vided wijtb an apparatus of this fort; unlefs the caufe 
might be Co great, and come on fo fall, that the 
metal emplqyed between the tops of the mafts and 
the water ifrightj hot, oh account of the vaftnefs of 
the caufe, be large/eho^ugb. for the purpofe. If it 
fliould fo happen," St. Elmo's fires might ft ill aj^ar 
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ftt tlie tops of the mails, and thunder clouds might burfl: 
near them, and exert their dreadful effeds That 
even artificial dedtricity, when in too great a quan- 
tity, and hurried on too faft through a fine iron wire 
has ’a remarkable effedt upon the wire, appears from 
a very curious experiment of Mr. Kinnerflcy of Pen- 
fylvania. This gentleman in the prefence of Dr. 
Franklin, by bis cafe of bottles being eledrified ful- 
ly, and made to explode at once, after the manner 
of the experiment of Leyden, through a fine iron 
wire, the wire appeared at firfi: red hot, and then 
fell into drops, which burned themfelves into the fur- 
face of his table or floor. Thefe drops cool in a 
fpherical figure, like very fmall fhot, of which 
Dr. Franklin tranfmitted fome hither to Mr. Can- 
ton -f", who has repeated this experiment. This 
proves the fufion to have been very complcat, as 
nothing lefs than the moft perfed fluidity could give 
this figure to melted iron. Thefe effeds from artifi- 
cial lightning, are exadly fimilar to thofe of the na- 
tural j as we have fcveral tiroes known iron wiresy 

* See more upon this fuhjeft Phil. Tranf. Vol. XLVIII, 
page 215. 

f The diameter of a piece of Mr. Kinnerfley’s wire, which 
I received from Do( 9 :or Franklin, was one part in 182 of an 
inch. Artificial lightning from a cale_ of 35 bottles, I find will 
entirely deftroy hrafs wire of one part in 330 of an inch. At the 
tifna of the ftroke, a great number of fparks, like thofe from a 
flint and ftecl, fly upwards, and laterally from the place where 
the wire was laid, and lofe their light in the daytime at the dif- 
tance of about two or three inches. After the explofion, a mark 
appears on the table the whole length of the wire j and fome 
very fmall round particles of brafs may be difeovered, by a 
magnifier, near the mark 5 but no part of the wire itfelf can 
be found. J* Canton. 

uaiis,. 
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nails, and other metallic fubftances to have b^en melt- 
ed, and parts of them, while hot, bedding them- 
lelves in wood, by a thunder ftorm. Of this we 
had fome inftances here in a thunder ftorm, which 
happened in July 1759, of which theeffeds were 
communicated to the public in the *' Philofophical 
Tranfjdions. As metal has been made red hot, and 
melted by artificial lightning, how much greater 
muft be prefunaed to be the effeds of the natural ; and 
how much larger ought to be the metallic part of the 
apparatus, to avert its mifchief ? This requires parti- 
cular attention. 

VII. I was of opinion, that iron bars to fupport 
weather cocks, if they were placed upon the tops of 
buildings made of brick or ftone, and in contad with 
either of thefe materials, were not dangerous to ordi- 
nary buildings on the account you mention, except in 
very particular and extraordinary cafes } as thefe fub- 
ftances, when not much heated, condud the eledric 
matter in a very conftderable degree. But what lately 
happened to St. Bride’s Steeple, as well as the mifchief 
to South- Weald church on the fame day, evinces, to 
me at leaft, that the apparatus, ufually applied to wea- 
ther cocks, fhould never be trufted in any building, 
without a metallic communication from them to 
fbme water, or at leaft very moift ^ound. St. Bride’s 
Steeple, one of the moft beautiful in London, was, on 
Monday, June 18, about ten minutes before three in 
the afternoon, very greatly injured, in one of the moft 
fevere thunder ftorms, which ever happened here. 

From as attentive an examination, as the fteeple 
at the prefent will admit of without fcaffolding, it 


VoL. LIV. 


See Volume LI. 

Ee 


appears 



[ 210 ] 

appears to me, that the weather-cock and its appa- 
ratus had the principal fliare in occafioning the great 
mifchief done to the upper part of the fteeple. I 
am of opinion, that the lightning firfl: took the 
weather-cock and was conduded, without injuring 
the metal or any thing elfe, as low as where the 
large iron bar or fpindle, which is inferted into the 
top of the fteeple, and comes down feveral feet of 
its length, terminates. There the metallic commu- 
nication ceafing, part of the lightning exploded, 
cracked and Chattered the obelilk, which terminates 
the fpire of the fteeple, in its whole diameter, and 
threw off at this place feveral large peices of Port- 
land ftone, of which this fteeple is built. Here it 
like wife removed a ftone from its place, but not ftir 
enough to be thrown down. From hence the light- 
ning feems to have ruflied upon two horizontal iron 
bars, which are placed within the building, crofs each 
other,to give additional ftrength to the obelilk, altnoft 
at the bafe thereof, and not much above the upper 
ftory : here, on the North Eaft and Eaft fide, it exploded 
again at the end of the iron bar, and threw off a con- 
fiderable quantity of ftone. And here, for the fake of 
explanation, I muft obferve, that the fpire of this 
fteeple, where it riles above the bell tower, is cotn- 
pofed of four ftories, befides the obelilk placed over 
them. The loweft and fecond are of the Tufcan 
order j the third is Ionic j and the fourth or upper- 
moft Compofite or Iloman. The ftone piers of thele 
ftories are conneded together and ftrengthened by 
iron bars placed horizontally near the height of the 
capitals of the pilafters, and each ftory has only one 
jfet of thele bars. From the crofs bars near the bafe 
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of the obelifk juft now mentioned, the lightning 
broke through the roof above the Compofite flory j 
at the ends of another fet of iron bars placed 
lower than the former, from which it tore out a large 
portion of the ftone. It then ftruck the iron bars of 
this ftory, which are placed immediately under, and 
in contadl with theftones, broke one of the iron bars 
diredly acrofs, and bent the larger part of it fiom 
its horizontal diredion to near an angle of 45°. Its 
rapid progrefs being here in feme meafure prevented, 
at the end of one of the iron bars, it threw off the 
upper part of one of the Compofite pillars juft above 
its capital and a large portion of the cornice projeft- 
ing over it, and that with fuch a force, that part of a 
ftone which was placed here and formed a portion 
of the cornice, and weighed feventy two pounds, 
was projeded, not only the whole length of the body 
of the church, but beyond it, acrofs St. Bride's 
Lane; where it fell upon the top of an houfe, and 
broke through the roof and lodged in the garret. 
The horizontal diftance from the fteeple to the place 
where it fell, wasatleaft 150 feet; the heigth, from 
which it fell, fbmewhat more than two hundred. 
This piece of ftone was of a very irregular figure, 
and muft have required an amazing force to rend it, 
detach it from the building, and throw it to fuch a 
diftance. The fbaft of the pillar, the next to the 
Eaft of that whofe upper part had fuffered fo much, 
was likewife violently ftruck ; and a large portion of 
its diameter broke out and thrown down. The Io- 
nic ftory has fuffered confiderably, more particularly 
the pilafter fronting the North Eaft, and placed di- 
redtly under the Compofite column, whofe top was 
Ee 2 thrown 
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thrown off. This pilafter is much injured, but the 
ftory in general has fuffered lels than the Compolite, 
and that chiefly where the irons are inferted ; the up- 
per Tufcan lefs than that, and the lower Tufcan 
but little, except in the North Eaft pier, which is con- 
fidetably cracked and fhaken ; as if in its palTage 
part of the force of the lightning was fpent in thefe ex- 
plofions, and part abforbed and conduced by the maf- 
fes of ftone. The damage done to the fteeple is, ex- 
cept near the top, confined almoft to the Eaft and 
North Eaft fide, and moft generally where the ends 
of the iron bars have been inferted into the ftone or 
placed under it j and in fome places, by its violence in 
the ftone, its pafifage may be traced from one iron bar 
to another. And it is very remarkable, that, to leflen 
the quantity of ftone in this beautiful fteeple, in fe- 
veral parts, cramps of iron have been employed j and 
upon thefe, ftones of no great thicknefs have been 
placed, both by way of ornament and to cover the 
cramped joint. In feveral places, thefe fquare ftones 
have, on account of their covering the iron, been quite 
blown off, and thrown away. A great number of 
ftones, fome of them large ones, were thrown from 
the fteeple, three of which fell upon the roof of the 
church, and did great damage to it ; and one of thefe 
broke through the large timbers, which form it, and 
lodged in the gallery. 

In the tower of the fteeple, in the room where 
the bells are placed, the lightning took the South- 
weft window above the bells and clofe to the window, 
not far from an iron bar, which goes round, and 
rent out feveral large ftones j fome of which fell into 
the bell, which was very near this part of the fteeple. 
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and was the largeft in the fteeple) and, paffing below 
the bell, tore out at another place, in a line with the 
former, a great number more. One of the ftones, 
torn out above the bell, was thrown to the North- 
eaft fide of the tower. Between the two places, in 
which the lightning had here exerted its fury, the 
wooden block, which confined the axis of the frame 
of the great bell, and was fattened down with two 
iron ftaples, was thrown off, and the ftaples torn 
out. No damage at prefent feems done to the 
belL 

It is remarkable, that, lefs than twenty years ago, 
one of the ftones of the obelifk of this Ileeple was 
obferved to be moved from its place, and projedt 
Ibme inches over thofe under it. This ttone was 
about feven feet from the top of the obelifk. Danger 
being apprehended from this ftate of the fpire, it was 
taken down to the place where the ttone was removed, 
and rebuilt with new ttone. This accident, at that 
time, was fuppofed to be owing to the ringing of the 
bells; but it is highly probable, from what has lately 
happened, that, as that ttone was removed from its 
place, very near to that part of the fpire, where it is 
now cracked and fhivered quite a crofs and feveral 
pieces of ttone thrown down, it was owing to the 
fame caufe as the prefent damage, viz-, lightning,, 
though not at that time adverted to. 

The lightning on June i8 came from the Weft 
and South' weft; the damage done both to St. Bride’s 
church and South Weald was on the Eaft and 
North Eaft fides, except that in the bell- loft at St. 
Bride’s. The ftones both from the fteeple of St* 
Bride’s and in its tower were thrown to the Eaft and; 
North Eaft, 
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Since the communication of this paper to the Royal 
Society, the fteeple of St. Bride’s has been furveyed, and 
found fo very much damaged in feveral of its parts, that 
eighty five feet have been taken down, in order to reftore 
it fubftantially. Within thefe eighty five feet are com- 
prehended the obeliik, placed at the top of the fteeple, 
the fmall dome immediatly under it, the fpace be- 
tween that and the uppermoft or Compofite ftory, 
the Compofite ftory, and the Ionic ftory. This laft, 
on the Eaft and North fides, was taken down to its 
bottom i but on the other fides, as they were not in- 
jured, fome parts were permitted to ftand. Three 
piers were likewife taken down of the fecond Tufcan 
ftory, and one pier of the firft. The fcaftolding to 
take this down and rebuild it enabled me minutely 
to examine, not only the damages occafioned by the 
lightning, but the manner of its progrefs. This 
examination confirmed the opinion of the caufe and 
manner of this accident, which I communicated to 
the Royal Society, foon after it happened j and be- 
fore a near infpeaion could be obtained. It com- 
pleatly indicated the great danger of infulated mafles 
of metal to buildings from lightning} and, on the 
contrary, evinced the utility and importance of mafles 
of metal continued, and properly conduced, in de- 
fending them from its direful effeds. The iron and 
lead employed in this fteeple in order to ftrength- 
en and preferve it, did almoft occafion its deftrudion : 
though after it was ftruck by the lightening, had it 
not been for tbefe materials keeping the remain- 
ing parts together, a great part of the fteeple muft 
have fallen. 
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The operation and progrefs of the lightning in the 
obeliik. and upper parts of the fteeple deferve more par- 
ticular attention. To form a more perfe<fl idea of thefe, 
the following meafures will in feme degree contribute. 

Feet Inches. 

The height of the odtogonal 

obelilk - -- -- -- -- - 22- - 3 
Length of the iron fpindie - - 19 - - 9 
Thicknefsof the fpindie, where 

inferted into the flone. o - - 2 fquare 

Its length inferred into the ilone 9 - - 10 
From the bottom of the fpindie 

to the firft cramped joints. - - 5 - - 10 

Three courfes of ftones without 
cramps. 

From the bottom of the fpindie 

to the firft concealed chain. — n — 5 
From the firft concealed chain one 
foot above the bafe of the obe- 
lifk to the firft crofs chain. - - 2 - - o 

From the firft crofs chain to the 

fecond, placed in the dome - 8 - - 10 

The vane, the crofs above it, the ball and its rocket^ 
which covered fomuch of the fpindie as arofe above 
the ftone, to near ten feet of its length, were of cop- 
per gilt. This length of the fpindie was cylindrical, 
but the other part was made fquare, where it l:«gaa 
to be inferted into the ftone. To faften this fpindie 
more fecurely in the courfes of ftone, melted lead had 
been poured. This lead, in the two lower courfes of 
ftone through which the fpindie had pafled, not only 
filled all the fpace left between the ^indle and the 

ftones. 
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ftones } but had, as It were, ramified Itfelf not only 
between the joints of the ftones, but had infinuated 
itfelf in its melted ftate into all their frnall clefts and 
interftices. The fpindle terminated in one ftone, 
which occupied the whole area of the obcliilc, and 
was three feet and near two inches in diameter, and 
one foot in thicknefs. Into this ftone the fpindle was 
inferted five inches of its depth, andfaftened by melted 
lead. Under this ftone the obelifk was hollow •, but 
above it was folid, excepting the fpace left for the 
fpindle. 

Upon examining thefe feveral particulars, no in- 
jury had been done by the lightening to the vane, its 
crofs, copper ball, or fpindle. Of the feven courfes 
of ftone at the upper part of the obeliflc, and which 
were above the whole ftone into which the fpindle was 
inferted, the five upper courfes, though conncded to- 
gether at top and bottom with iron collars fodered 
with lead, were not damaged ; but the two ftones, 
which formed the fixth courfe, were cracked, £hi- 
vered, and fragments thrown from them. The fe- 
venth courfe confifted likewife of two folid ftones. 
Thefe were burftfrom the fpindle, which was, by the 
intervention of the lead, conne<9:ed with them, broke 
into many parts; each was moved from its place; fome 
pieces were thrown down, and one large one projedt- 
ed five inches over the ftone, immediately under it. 
The whole ftone, into which the fpindle was inferted, 
nndupon which it refted, was burft from thecenter into 
a great many pieces, and every piece removed from its 
place. Some of thefe were thrown from the fteeple. 
.Several of the larger mafles of this ftone, which ftill co- 
hered, wereyery mucliftiivered. Thecenter of theftone, 
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and near which the fpindle relied, w:s beaten to 
powder, and a hole rarde thrcu2h the under part of 
the ftone. That this done in tin's condition dould 
dill fupport the feven enurfes above it, VTli'Ji u eigbed 
four tans, exclufive of the fpindle, vane, and their . 
appertinancesj and that the whole did noi fall when 
druck with the lightning, is in no fmali degree fur- 
prizing. 

From the bottom of the fpindle to the fird courfe 
of done, where the workmen had ufed iron cramps, 
the didance was five feet feven inches. Thefe cramps 
were bedded in the done. Part of the lightning, 
from the bottom of the fpindle through the hole juft 
now mentioned, feized thefe cramps, and threw off 
large fcales of ftones at their ends. From thefe there 
were three courfes of done, in which there were no 
cramps j thefe fuffered nothing. 

In edifices of this kind, for additional ftrength, the 
builders employ bars of iron, conneded together in 
fuch a manner as their exigencies require j and thefe, 
though they have no links, are denominated chains. 
Thefe are fometimes fo adapted to the courfes of 
ftone as not to be vifible, and are perfedly concealed : 
at other times, they are in part vifible, and in part 
concealed. 

The firft metal, that occurred after the cramps 
before mentioned, was a concealed chain, one foot 
above the bafe of the obelilk, and two feet above the 
firft crofs chain. Here two ftones were burft and 
fhattered. In the courfe of ftone, where the firft 
crofs chain was inferted, and the feveral ftones con- 
neded by iron cramps, many of the fton^ were 
much {battered, 
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' At the bafe of the dome, near nine feet below the 
firft crofs chain, was a fecond. This chain was a 
double crofs connedled at its ends with a circle of 
iron, which was bedded into the whole courfe and 
faftened by melted lead. Here the lightning made 
great ravage, burll and threw off the ftones in which 
the iron circle was bedded, and tore out part of the 
roof of the dome, threw off two pieces of the cor- 
nice and one of the vafes, which was contiguous to if. 
Thefe two pieces of cornice weighed twelve hundred 
pounds. The courfcs of Hone between the two 
chains, except thofe I juft now mentioned, were not 
injured. 

To vvhat is here faid, I ftiall only add, that in no 
part the fteeple was injured, except where the ftones 
were in contact or very near the iron and lead em- 
ployed in its building j and the quantity of ftone 
burft, fpoiled, or fo much damaged as not fit tobeufed 
again, amounts, asl am informed by Mr. Stanes, a 
very honeft and ingenious mafon, who has contraded 
to repair the damage done by the lightning, to not lefs 
than five and twenty tuns. An amazing quantity! 

The above mentioned Mr. Stanes was employed, a 
few yerrsfince, in the repair of the fteeple of St. Mary 
le Bow in Cher-pfide, which was injured by a very 
rare and uncommon accident. At its eredion, the 
builders bad employed, near the top of thefpire, for 
additional fecurity, feveral iron cramps ; the ends of 
which, by being expofed to the weather, became 
rufty, fwelled, and fo much enlarged thereby, as to 
raife the ftones above them, and to defied the top of 
the fpire fix inches from the perpendicular. Danger 
being apprehended from this fituatiop, the fpire was 

taken 
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taken down feveral feet of its length, and properly 
repaired. This ought to be a caution to fucceeding 
builders, that if, in edifices of this kind, they find 
it expedient to employ cramps, they Ihould be cither 
of copper, which is not liable to fwell by moillure ; 
or, if iron be ufed, fo much fpace fhould be left in 
the under bed of the ftones, which immediately 
cover the cramps, that they may have room to ex- 
tend themfelves without danger to the building. 
This remark, though not immediately relating to our 
prefent purpofe, will not, I hope, be thought im- 
pertinent in this place. 

But to return : this thunder ftorm had been preceded 
by feveral very warm days. The nights had fcarce fur- 
niftied any dew : the air was quite dry, and in a ftate 
perfedtly unfit to part with its highly-accumulated 
electricity without violent efforts. This great drynefs 
made the ftones of St. Bride’s fteeple, and all other 
buildings under the like circumftances, farlefs fit than 
if they had been in a moift ftate, to conduft the lightn- 
ing, and prevent the mifchief. For though this 
thunder ftorm ended in a heavy fhower of rain, none 
except a few very large drops fell till after the church 
was ftruck} and I have no doubt, but that the fuc- 
ceeding rain prevented many accidents of a fitnilar 
kind, by bringing down with every drop of it part 
of the ekdric matters ^i^^d thereby reftoring the 
equilibrium between the earth and clouds. It is fre- 
quently taken notice of, in attending to the apparatus 
for obferving the eledlricity of the clouds, that tho’ 
the fky is much darkened, and there have been fe- 
veral claps of thunder at no great diftance, yet the 
apparatus will be fcarce affe<ftcd by it j but as foon 
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as the rain begins, and falls upon fo much of the ap- 
paratus, as is placed in the open air, the bells of tlie 
apparatus in the houfe ring, and the ekdrdcul fuaps 
fuccecd each other in a ver)^ exiraordiiwry m^inner. 
This demonftntes, that every drop of rain biin^^s 
down p..rt of the eledtric matter of a thunder cloud, 
and dihipates it in the earth and water ; and prevents 
thereby the mifehiefs of its violent and fudden ex- 
plofion. Hence, when the heavens have a menacing 
appearance, a fhower of rain is much to be wiflied for. 

Fiom thefe confiderations, I have no doubt, but 
that the mifehief done to St. Bride’s fleeple was ow- 
ing to the efforts of the lightning, after it had 
podlffed the apparatus of the weathercock, en- 
deavouring to force itfelf a paffage from thence to 
the iron work, employed in the fleeple. As this 
mufl be done per Jaltum, there being no regular me- 
tallic communication, it is no wonder, when its force 
is vehement, that it rends every thing which is not 
metallic, that obftrudts its eafy paflage j and in this 
particular inftance, the ravages incrcafed as the light- 
ning to a certain diflance came down the fteeplc. 
To procure this eafy paflage and avert the ravage oc- 
cafioned by the want of it, in future, as much as our 
prefent knowledge in thefe matters will enable us to 
do, I cannot fufficiently recommend metallic com- 
munications between the metal at the top and water, 
either as has been before mentioned, or in any 
other convenient manner, taking care not to be too 
frugal of the metal employed. This was firft fug- 
gefted by that excellent Philofbpher Dr. Franklin; 
and fince much ufed in Philadelphia, and other parts . 
of North America. 
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Near the fame time, that the mifchief was done to 
St. Bride’s church, the maft of his Majefty’s ihip Ra- 
maillies, lying at Chatham, wasfplit and torn to pieces 
by the lightening. This is the iefs extraordinary, 
as, from its height, figure, and conftituent parts, the 
maft of a (hip ftops the progrefs of lightening much 
more than edifices of the fame height, made of brick 
or ftone. This therefore feems to require particular 
attention j but upon this head I fully explained my- 
lelf in my letter to the late Lord Anfon and fliall 
therefore decline faying any thing further of it in this 
place. 

I flatter myfelf, that what has here lately happened 
will tend to occafion the applyingof an apparatus of 
this fort to all buildings, at leaft, of value and ex- 
tent. No fteeple ftiould certainly be without it ; and 
in moft, if the iron work of the weather-cock can 
be eafily got at, it may be adapted with very little 
trouble or expence. It is only neceflary to make a 
metallic communication between this iron work and 
the lead, which carries off the water. This fre- 
quently reaches to the ground or very near it. From 
the bottom of this, the metallic communication 
fliould continue to the neareft water, or at leaft to 
very moift ground ; though where it can be procured, 
water ftiould be preferred. Care muft be taken like- 
wife, that metallic communications be added to fuch 
parts of the lead, which ferve to convey the water 
from the top, as do not already touch or come near 
each other. And thefe may be either of lead, or of 
copper wire, fuch as I have before mentioned. In 
thunder ft orms attended with rain, fufficient in quan- 
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tky to run off in ftreams, a great portion of the elec- 
tric matter runs off in, and is diffipated by, thefe 
ftreams; and buildings are thereby preferved from 
damage. 

What happened to St. Bride’s cannot but give us 
fome apprehenfions for that molt noble edifice in its 
neighbourhood; I mean St. Paul’s. This is above 
an hundred foot higher than St. Bride’s, and there- 
fore more in the way of accident from thunder ftorms. 
Upon its mangnificent Ian thorn is placed a crofs of 
metal, which is inferred into the ftone of the lan- 
thorn; and this is fupported by a truncated cone of 
brickwork, which arifes from the arches of ftone be- 
low. The cupola is covered with lead, which is 
continued to the fpouts of the fame material. Thefe 
bring down the water to the ftone gallery under the 
cupola, and end within about a foot of the ftone. 
From hence the water is conveyed a confiderable dift- 
ance, in a ftone trough or channel, to the leaden, 
fpouts ; and thefe are carried down the building, and 
terminate, as I was informed upon inquiry, in the 
common fewer. By this arrangement the metallic 
communication is interrupted. In thunder ftorms 
during rain, the water carries off in its ftreams the 
eleftricity, as perfedly, as the moft compleat me- 
tallic communication would ; but when there is no 
ra'in, it is otherwife; and thefe interruptions are the 
great caufe of danger. To leffen which, as far as we 
can conclude at prefent, it would be expedient to 
make, by the means of feveral copper wires, fmall 
rods, or pieces of lead, a metallic communication 
between the gilded crofs, and the lead of the cupola: 
and again, from the leaden fpouts of the ftone 

gallery 
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gallery to thofe, which bring the water thence j care 
being taken that, from the bottom of thefe laft, 
there (hould be a metallic communication, if there 
fhould be found to be none at prefent, with the wa- 
ter in the common fewer. Thus, without much 
expence, a compleat metallic communication may 
be made between the top of St. Paul’s church, and 
the water j which had it been done at St. Bride’s, the 
ravages fo lately experienced had in all probability 
been prevented. 

From confidering the circumflances of this thun- 
der ftorm, I cannot but be of opinion, that the in- 
jury done to St. Bride’s prevented mifchief to St. 
Paul’s. St. Bride’s is a very high building, and 
within a fmall diftance nearly Weft of St. Paul’s. 
When this diftance is confidered, and that the light- 
ning came in the diredion of St. Bride’s to St. Paul’s, 
and that when the thunder cloud came near the for- 
mer, it exploded there, and parted with much of its 
force ; what was left did no damage to the latter, tho’ 
the much higher and more expofed building, and 
having a metallic crofs at its top. 

I have recommended as metallic condudlors copper 
wires of the fize of a goofe quill j as, when of that 
thicknefs, they may eafiiy be bent to any diredion j 
and, where thought neceflary, any number may be 
employed. I look upon this as a kind of ftandard, 
from what Dr. Franklin wrote to Monf. Dalibard of 
Paris upon this fubjed *. He obferves, in a church 
which fuffered greatly by lightning at Newbury in 
New-England, that though a fmall wire was beaten 
to pieces by lightning, and diflipated by its force, 
the rod of a pendulum conduded the whole without 
* See Phil. Tranf. Vol. XLIX. p« 3®5* 
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being ii'icLcvl or otlicrwife injured by it,- and that, 
great as the quantity was in this inftance, and which 
utterly dcttroycd the ftnall 'wire, no damage 
was done to tiie budding, as far as the Inaall wire, 
and the pendulum of the clock extended; and in the 
remarkable inftance, mentioned by Mr. Kinneifley 
in his * letter to Dr, Franklin, where a brafs wire of 
about two lines thick, ten inches long, and termi- 
nating in a very acute point, was inlerted into the 
iron rod, about two inches and half only of its top 
were melted by the lightningj the remaining part of 
it tranfmitting the lightning without being fufedby it. 

You will obferve in this difquifition, that I 
have no where mentioned the apparatus attradling 
the lightning. I have avoided introducing the term 
attradiion here, operating as an adive principle; as 
I confiderthe apparatus purely paflive, and only af- 
fording, from the aptnefs of its parts to that purpofe, 
an eafy and uninterrupted paffage to the lightning, 
and thereby preventing its violent eflPorts. 

Yoti will pardon. Sir, this long dtgreffion in relation 
to St. Bride’s church ; as it gives fo pofitive and explicit 
an anfwer to part of your feventh queftion j fuch a one 
as could not, without the late thunder ftorm, have been 
forniftied, at leaft from hence ; To wit, that, without 
a proper apparatus, weather-cocks placed at the tops of 
any buildings are dangerous to them in thunder ftiorms j 
but mwe efpecially to powder magazines. 

The accidents, which have lately happened to St. 
Bride’s and South Weald churches, if confidered as great 
cledricalexperimentSjfurnifli very important,and, I flat- 
ter myielf, ufeful conclufions. They are too hazardous 
Pbilofophical Tranfadiofl8,-VeI, LIU. p. 96* 
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and expenfive however, to wifli to fee often re- 
peated. 

If the eredling of an apparatus of this fort ihould 
become general in countries where thunder ftorms are 
frequent and often attended with mifchief, though 
damage fliould really be averted by it, the operation 
of the apparatus would be unfeen, and therefore un- 
known, unlefs in fuch rare inftanccs as that men- 
tioned by Mr. Kinnerfly. To make its eifedks ap- 
parent, as has been hinted to me by Dr. Heberden, a 
very defervedly eminent phyfician here, if chains are 
employed as metallic communications, inftead of wires 
or rods, whenever the lightning comes near enough 
to affed the apparatus in a confiderable degree, it will 
without mifchief be vifiblein the dark, by itsfpark- 
ling and fnapping in its paffage, at the links of the 


chain. 

The effeds of the apparatus may be obferved in 
another manner. If the metallic communications are 
by the means of a wire or Angle rod, there may be, 
in fome part of its length, in any place convenient 
forobfervation, a fpaceleft where the metal is difeon- 
tinued j but this fpace Ihould not exceed two inches. 
The two extremities of the metal at this interruption 
fliould be furniftied with brafs knobs not Icfs than an 
inch in diameter. By this method, though the effeds 
of the apparatus would not be confidcrably leflened, 
they might be obferved. For at times, when no 
lightening was vifible, but when clouds replete with 
it came near the apparatus, or rain from them fell 
upon it, i^re would be a fnapping from one of the 
brafs knobs to the other. When indeed ^ the light- 
ning was near, there would not only be this fnapping j 
hut, if thecaufe was great, aftream of fire Would be 
VoL. LIV. , .^Jeeo. 
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feen, as in M. Romas’s kite ■*, to pafs from one of 
thefe to the other, as the beft and neareft condudor. 
If danger however is apprehended, a piece of chain 
may be always at hand to be hung occafionally upon 
the upper knob, fo as readily to fall in contaft with 
the lower. Otherwife, if while the metallic com- 
munication is divided, though when entire it is ap- 
prehended it may be touched with fafety, a perfon 
(hould touch the rod above the divifion and at the 
fame time touch or come very near the rod below 
the diviGott with any part of his body; and at the 
fame inftant if a fmart tlroke of lightning affeded the 
apparatus, he would certainly be deftroyed, as hap- 
pened to profeffor Richmann at Peterlbourg; the 
lightning going through his body, from one part of 
the apparatus to the other, which it is believed it will 
not do, while the metallic communication is com- 
pleat. 

VIII. I have not heard that there has been here of 
late any particular mode of buildings, adapted to 
powder ajagazines, to diminilh the Ihwk of the ex- 
^ofion in of accident : nor do I believe that 
any attention has been here given, in conftruding 
thefe buildings, to prevent, by an apparatus of this 
kind, the effeds of lightning. 

Thefe, my Lord, are ray anfwers to M. Calan- 
drini’s queftions. If they are fatisfadory to that 
ing enious gentleman, or have the leaft tendency to 
public utility, I (hall be gratified. As I know your 
Lofdflbip’s ze^ for pfeilolophical difcullions, I have 
taken the liberty of fending you thefe queries and 

* Philofophical Tranfadions, Vol. LH. p, 34** 

my 
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my aafwers to them, as a teftimony of Uie very 
great efteem and regard, with which I am. 

My Lord, 

Your Lordfliip’s 

mofl obedient 

humble fervant. 


Lincoln’s Inn-Fields, 
June a6th, 1764. 


W. Watfon. 


XLI. An Axomt of the Eff^s of U^t~- 
ning in St. Bride’s Church, Fleet- ftreet, 
on the atSth f June 1764: Inaljetter 
to Mr, Benjamin Wilfon, F, R, S, from 

Edward Delaval 


S I R, 

Rfead juttezS, indofcd h an account cf the 

i 1764- Jl^ effects of the lightning on the 
and foife of St. Bride’s church, with draw- 
ings JTab. XlV. XV.] which very accurately ex- 
prefs the parts daMAgea by it 
I thought' if ^ ufe. V dcslcti#^ &e 

feveM circumAajiieiW accladi^ fh fbew ibkw 

(5g a * ’ fully 
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fully the neceffity of preventing the danger, thatfuch 
buildings are expofed to. 

The conftrudtion of the fpire is fomewhat fitnilar 
to that of an appaiatus purpofely contrived to draw 
the lightning fiom the clouds, as it runs up towards 
a point, and ends in a m,etal vane and ciols, the fi- 
gure of which, as well as the materials that they con- 
fift of, feem calculated to admit the lightning with 
the leaft refiftance. 

At this place the firft marks of it are feen : at H 
the top of the copper crofs, which is the higheft part 
of the building, the gilding is by the explofion partly 
torn off and partly dilcoloured, fo as to differ re- 
markably from the reft of the crofs where the gild- 
ing is very well preferved. Some fmall pieces of 
folder are melted j and all this part appears as if it 
had been expofed to the fire. 

The lightning feems to have entered here, and to- 
have been conduced as low as the hole at A, by an 
iron fpindle twenty feet in length, and two inches in 
diameter $ of which ten fret we«* furrounded. by the 
copper ball, yane and crofs j and the lower half was in- 
clofed in a groove cut through the middle of the folid 
ftones which compofed th^e upper part of the fpire, 
and refted at A on the bottom of that groove, which 
was funk five inches deep into the loweft of thofe folid 
ftones : this laft mentioned ftone being three feet 
broad and one deep. The interval between the fides 
of the fpindle and the groove made to receive it was 
filled up by' melted lead poured in between 
them. 

The lightning accumulated in the metal, having 
it’s paflage towards the earth ftrongly refitted at this 
plac^ basin expanding itfelf formed the hole A, by 

burft- 
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burfting ofF from the lower part of the fpindle the 
ilones contiguous to it on that fide. 

.At each of the angles of the metal, the fione on 
which it refted is cracked, which probably was oc- 
cafioned by the lightning ifluing with greater freedom 
from thofe parts* than from the fiat furface. 

No part of the fpindle is in the leaft injured by the 
lightning, notwithftanding the great quantity which, 
from it’s effeds, appears to have been accumulated 
in it 

From hence, as low as to the corniche B, itfeems 
to have been conduded along the furface of the Ipire, 
which was wetted by the rain that had fallen in the 
morning, before the lightning: and having been ac- 
cumulated in the iron bars B and C, in difcharging 
itfelf from them, it has made the greatefl: ezplofion at 
this place. 

Under this part the freedom of it’s paflagefeems to 
have been hindered by all the dry ftonework under- 
neath, which was defended from the rain by the 
comiches^-THid it appears finomJiune-jexperirnents 
which I formerly made-f, that dry free ftone, when 
warm’d to a certain degree (which probably does not 
exceed the heat which the fiones of buildings acquire 
in hot weather) refills the paflage of the eledric 
fluid or lightning fo llrongly, that with plates of that 
Hone, inftead of glafs, 1 performed the Leyden ex- 
pafiment. 

* In the year 1750 the ftones furrounding this fpindle were 
fo much damaged, that there was a neceffity of taking them 
down and rebufldiog that part of the fpire. The caufe of tJas 
was not known at that dtue, ills probable that it was occafiotted. 
in the fame manner as thO p*^^!^6l3l; accident. 

f Philofophical Tranfa^oas, anno i7S9’ P* ^3* 


Undd 
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Under the corniche, the lightning defcended only 
by leaping from one iron to another; and at every 
leap its force feems to have been weakened, and at 
laft to have been quite diflipated. 

On examining the infideof the fteeple beginning 
from the top, the firft elFedfc of the lightning that ap- 
pears is a hole in the ftone work at B, beginning im- 
mediately above an iron bar which ferved to iupport 
the top of the window or opening, and running up- 
wards towards the two crofs iron bars : this, when 
viewed from the outfide of the church, is feen to have 
fpread round nioft of the lower part of the Ipire, 
fo that it feems in great danger of falling. 

The next ftroke is about four feet below : at ^is 
place four iron bars lie horizontally acrofs the Ipire, 
and are tied together by chain bars which are inclofed 
in the ftonework : where the end of one of the crofs 
bars is inferted in the ftone, the lightning has burft 
open the hole deferibed at C, and, when the lame is 
viewed at the outfide, a great part of the corniche ap- 
pears to be brokenr off- 

At D, where the ‘two iron bars ferving to fiippott 
the top of the windows meet and are joined together, 
the lightning accumulated in them has broken off 
the pier by which they were inclofed. 

At Fig 2, a bar of iron, which ferved to fupport the 
top of the window in the fame ‘manner as thofe laft 
mentioned, 2i inches long clear of the ftonework, 
and half an inch thick, is broke and bent into the 
pofition expr«Sed in the drawing; and the ftones 
immediately above it are lhattered and disjointed. 

The fills of two windows of this ftory are torn off 
from iron bars which lay beneath them* 

At 


5 
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At E, an iron bar i. about twenty five inches 
long, was inclofed nine inches deep in the ftonework 
of the pier, feparating the Eaft arch from the arch 
next it towaids the North: the end of this bar 
joins at a right angle another bar, N“. 2, which is 
laid acrofs the arch. The lightning accumulated in 
the iron (N®. i.) which was inclofed in the ftone- 
work, has burft oiF all the ftone that furrounded it, 
and part of the pier adjoining. The flaw is con- 
tinued downwards, as exprelTed in the drawing, 
meeting with fmaller iron cramps in it’s way. 

At F, the next arch lying immediately under the 
laft mentioned one, an iron was inclofed in the ftone 
in the fame manner as the bar at N°. i. The ftone 
is torn off from diis iron exadfcly in the fame manner 
as at N“. I : but the damage has not reached much 
further than the ftone which was contiguous to and 
covered this bar. At the bottom of this arch the fill 
ftone, which covered fome cramps ofjron, is torn off 
from it’s place. 

At G, the next -arch_undeiLlhk»- the force of the 
lightning feems to have been much diminifhed, a 
fsnall part of one ftone only being broken, 

.From the wall at the Weft fide of the Sottth win- 
dow of the belfry fome ftones are thrown down; 
one chalky ftone in particular is reduced into an 
impalpable powder, and the wdl under the Weft 
window is almoft covered with the powder: this 
ftroke feenw to have been diredled towards the bells 
one of which is very near the place damaged : the 
bells have not been examined j nor can they, as I 
am informed, wi<hqat danger of fhaktog thef|weby 
their motion. 

This. 
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This is the loweft mark which is left of the effects 
of the lightning. 

In every part that is damaged, the lightning has 
adted as an elafhc fluid, endeavouiing to expand 
itfelf where it was accumulated in the metal ; and 
the efFedts are exadtly fimilar to thofe which would 
have been produced by gun-powder pent up in the 
fame places, and exploded. Amongfl: many other 
ftones thrown to a confiderable diftance by thefe ex- 
plofions, one weighing above feventy pounds was 
removed fifty yards Hazard from the fteeple, where 
it fell through the roof of a houfe. 

It is evident that thefe elFedts would have been 
prevented, if a fufficiently large metallic condudtor 
had been extended from the metal at the top of the 
Ipire down to the earth, communicating with the 
other metallic parts of the building that lay in it’s 
way. 

From feveral obfervations which I made on this 
occafion, fuch a communication feems neceflary in 
buildings of this form. The iron bar<!, which were 
fixed in die ftoneworkof the Eaft arches were ftruck 
by the li^tning, while thofe in the arches fronting 
them on the Weft fide of the fame ftory remained 
untouched by it. So that I do not apprehend, that 
a condudtor communicating with the Weft arches 
only, would have preferved the oppofite ones from 
the damage which th^ have fuflFered. 

When fuch buildings are expofed to very large 
clouds replete with lightning, there is no reafon to 
imagine that they will not convey fome of their 
contents to other metallic parts of the building at 
the fame time as to the metal at the top : for though 

the 
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the conduaor may be Urge enough to convey to the 
ground, from the top, all the lightning th^t cntLis that 
part ; yet one fuch fmali condi.Qor canrot bo fup- 
pofed to exhaufr thofe inimcnfe bodies fo qoic'oly, as 
to dilrb’e them from friil'irg at the Lrne time 
other buildings, or other parts of the frme bu:*d- 


ing. 

A va ire, or veiy fmali rod of metal, does not feem 
to be a c.nal fulhciently large to condud fo great a 
qrindiy of I’ghtning to the earth} efpeciaily vid-en 
any part of it,"" or of the metal communicating with 
it, is enclofedin the ftone work : in which cafe, the ap- 
plication of it would tend to increafe its bad elFecls, 
by conduding it to parts of the building which it 
might otherwife not have reached. 

Dr. Franklyn, from obferving that the filleting of 
gold leaf on the cover of a book conduded the 
charge of five large jars, reafons that a wire will be 
fufficient to condud the lightning from the higheft 
buildings to the earth. 

But it appears from an experiment of his own, 
that a much larger body of metal, when inclofed 
between fmali plates of thick looking- glafs, is not 
fufficient to condud a fifth part of fuch a charge, 
without being melted, and burffing to pieces the plates 
of glafs. 

And it is remarkable, tha| in thofe parts of the 
church where the efieds of the lightning are moft 
confpicuous, the iron was inclofed in a refifting fub- 
ftance fimilar to the glafs furrounding the gold leaf 
in that experiment. 

Wires, inftjeftd of coududing the lightning, have 
frequently been melted by the explofion. So that, 
Voi„LIV. Hh I think. 
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I think, a condudor of metal lefs than fix or eight 
inches in breadth, and a quarter of an inch in ihick- 
nels (or ?n equal quantity of metal in any other form 
that maybe found more convenient) cannot with 
fafcty be depended on, where buildings are expofed 
to the reception of fo great a quantity of lightning. 
Thcfe are the only points in which I have ventured 
to differ from Dr. Franklyn. 

I fhall not think my time ill employed, if thefe 
obfervations contribute to our fecurity againft the 
effeds of lightning. Certainly an inquiry into the 
properties of the eledric fluid, as it furnifhes us with 
the means of preventing fuch accidents, is far from 
being an ufelefs fpeculation. I am. 

Sir, 

your mofl humble fervant, 

Old Palace Yard, 

June 28, 1764. 

Edward Delaval. 
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XLII. A Letter from Thomas Law- 
rence, M D, to FLberden, M. D. 

a?7d F. R, S. concerning the EfeEls of 
Llghuimg^ in EiTeji-ftreet, on the iSrh 
of June, 1764. 

SIR, 

Read July 5, T Send you, as you defired, an account 
»764- of the efFeds the lightning on Mon- 

day fe’nnight had in my neighbourhood. The ftorm, 
which came from the South-eaft, broke firft on the 
two houfes at the bottom of Efiex-ftreet (which look 
from their fouth windows upon the rh'er) and beat 
down feveral feet of the eaft-flue of the chimney on 
the weft fide, and feparated the remainder down to 
the roof of the houfe from the weftern flue by a 
wide crack. From hence the lightning went higher 
Tjp the ftreet, and at the diftance of about eighteen 
yards from the chimney juft mentioned, went thro’ 
the eves of a houfe, in a diredlion from the North- 
eaft to the Southweft, as appeared by tlie breach, and 
forced the cieling of the garret inward by a kind of 
pointed bulge, without breaking the laths. It con- 
tinued up the ftreet, perhaps along the leaden gutter, 
over the eves of the houfes for thirty yards, as ’ guefs, 
and turned downward by the fide of a leaden pipe 
made to convey the water from the top of the houie, 
and tore a wooden cafe at the lower end of that pipe, 
cracked the wall near that place, and broke feveral 

Hh 2 panes 
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panes of gkifs in the kitchen window nest it. The 
wall that was cracked was blackened, and ilicre was 
a ftrong fnicil of fulphcr in the ftreet. 

On the caft fide of the ftreet, the lightning broke 
the foutli garret window of the bottom houfe, threw 
down the eaftern tluc of the chimney dowm to the 
roof of the heufe, and took away part of the weftern 
flue. The lightning feemed to have pafied betv/een 
the garret window and the chimney, as the window 
was damaged on the weft fide? but the chimney, 
which ftood weft of the window, on the eaft fide. 

The tiles on the roof of both houfes were broken 
both on the fouth and north fide in a deep furrow, as 
if a heavy plough had pafied over them. 

The houfe laft mentioned has a door on the eaft 
fide, which opens into a garden looking into the Tem- 
ple } from this door there are feveral ftone fteps down 
to the garden. On the left hand of the fteps is an 
iron rail. 1 have reprefented the fteps and rail as 
well as I can in the figure. 



E 


A B is an iron rail fupported by an iron balufter 
B C ; B D is the fame rail continued down the fide 
of die fteps, and fupported at D by the iron balufter 
DE. The lightning, conduded (as I fuppofe) by 
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the rail AB to B, and from thmc. Ij the taloAer 
BC to C, ftruck off the corner of the To :e fief it 
C, wilhoiit any difcolourinj* of the flepj the p‘.e:e 
ftiuck off might be three or fc'.r pounds weigh:. 
Part of the lightning, conduced farther fiem B to 
D along the iron rail was carried by the baluf.cr D E 
to E, and a large piece was ftruck off from the cor- 
ner E of the ftone ftep j there was no difcolcuring 
of the ftep. The piece, which I took up in my hand, 
might be three or four pounds weight, and fitted the 
broken corner of the ftep exadly. This i.on rail is 
within three feet of a leaden pipe, which cemes 
down from the top of the houfe, and is not continu- 
ed to the ground. 

The lightning went up the eaft fide of the ftreet 
without any effed, till, at about the diftance of 70 
yards from the bottom houfe, it ftruck the flag pave- 
ment near the iron rails of the adjoining houle, and 
broke off a piece of the flag ftone, w'eighing, per- 
haps, two pounds i there was no difcolouring here, 
but, as in the ftone fteps before mentioned, the ap- 
pearance was as if the ftone had been bicken by the 
blow of a fledge hammer. One continued leaden 
gutter runs over the eves of thefe houfes on the eaft 
fide as well as on the weft fide. 

The effeds of the fhock were very particular on 
fome perfons. A lady in the bottom houfe on the 
eaft fide, who had left the room which looks over 
the river, to avoid the lightning, and fat near a win- 
dow which looks diredly up the ftreet towards the 
north, fell from her chair j but her furprize was fo 
great that Ihe cannot fay whether ftie was thrown 
down by the concuflkai of the air, or fell by the 

fright. 
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fright. She fays, (he felt the lightning on her arm, 
and had a very odd fenfation like what Ihe fuppofes 
people feel by the eledrical fliock } flie further fays, 
her arm fmelt very ftrong of fulphur for a confider- 
able time, though ihe went out of the houfe im- 
mediately. 

Another lady, who lives on the weft fide of the 
ftrcet, in the houfe the roof of which was bulged 
in, as has been mentioned, as flie fat on the bed 
with a window open behind her, which looks to the 
weft, was thrown off the bed on a child, who fat 
on a chair by the bedfide. The fenfation the fhock 
gave her, was as it were of a blow crofs her flioulders. 

My houfe is on the eaft fide of the ftreet, next door 
but one to that where the ftcps were broken and the 
chimney thrown down. I was at home in the fore 
room on the ground floor. I felt a greater fhock and 
concuflion in the air than I had ever obferved before 
from thunder. A gentleman, who was with me, lays, 
what he felt was moft like the fenfation produced by 
the preffure of the water when a man leaps into it. 

I am, Sir, 


Effex-ftreet, 
June 28, 1764. 


With great refped. 

Your moft humble fervant, 

Thomas Lawrence. 


XLIII. Jn 
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XLIII. Jn Account of what appeared on 
Opening the Body of an ajlhmatk Perfm : 
By W. Watfon, M. D. F. R, B. 

To the Royal Society. 


Gentlemerij 

Read July iz, y 4 S nothing tends more to illuHratc 
xjl nature of uncommon difeafes 
than the examination of morbid bodies after death, 
I take the liberty of communicating the following 
hiftory. 

Mr. W. aged twenty eight, confulted me at the 
latter end of November 1763. He had for about 
two months laboured under great difficulty of re- 
Ipiration, for which he had taken great variety of 
medicines without any relief. He had been largely 
bled, which, without helping his refpiration, had 
greatly deprefled and weakened him. The air of 
the country, where he had refided fbme time, made 
not the leafl: alteration in his complaint, which daily 
grew worfe. 

When I faw him, his breathing was exceedingly 
difficult i the heat of his flefti moderate; his pulfe 
too <^uick, beating about an hundred ftrokes in a 
minute, and withall low and thready, indicating 
great want of fluid in the arterial fyftem. He coughed 
very frequently, and what he expedorated was vi- 
fcids but neither puralent nor bloody, and in no 
great quantity. He was without thirft. His nights 
were almofl: without fleep, on account of the diffi- 
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culty of refpiratlon } he not having been able to lie 
down in bed for fome time, more efpecially on ids 
right fide. 

To ielieve him, I ordered at intervals blifters to 
his legs and fide, which, though they difeharged 
liberally, did fcarce help his refpiraiion. I likewife 
during about ten days, that I faw him, directed fo- 
lutions of the fetid gums, volatiles, Conf. Damocraiis 
cumVino Antimon. Vinegar of fqu ills, volatile oily mix- 
tures, and other antifpafmodics and attenuants with 
plentiful dilution. Tht Co}ife6i. Damocratis cum Vim 
Antimoniali at firfl much relieved him, and he was 
enabled to lie down in his bed j but this relief was 
temporary. 

He generally grew hot, and more uneafy towards 
evening} and one night, during my attending him, he 
was feized with a violent pain in his right fide. For 
this he loft feven ounces of blood, which, though it 
fomewhat funk him, very much abated the violence 
of his pain. 

Frequently likewife in the night, notwithftanding 
that the feafon was cold, he, on account of the diffi- 
culty of his refpiration, ordered and infifted upon the 
windows of his chamber being opened, to gratify 
himfelf with yet cooler air than that of his cham- 
ber. 

Two or three days before he died, his refpiration 
was extreamly laborious } he fweated profufely } and 
his ftrength growing lefs and lefs, he expired without 
the leaft convulfion. 

Several days before his death, he took large dofes 
of -Vinegar of fquills four or five times a day. This, 
though it did not in the leaft offend his ftomach, did 

not 
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not promote his expeftoration, which ftill continued 
vifcid. 

From a careful confideration of this difeafe, I 
was of opinion, that it was confined to the lungs : 
that thefe, efpecially on the right fide, adhered to 
the pleura ; that their fubftance was occupied by 
tubercles, or fomething analogous thereto, which 
greatly difturbed their fundtions. The feverilh 
heat and quick pulfe I confidered _ as fymptomatic 
of, and occafioned by, his extremely laborious re« 
fpiration. 

As I was very defirous of feeing the ftate of his 
lungs after death, my requeft to fatisfy myfelf was 
complied with j and this examination was fufficiently 
convincing, that the difeafe was of too fevere a Idnd 
to admit of a cure. 

Upon lifting up the fternum, the lungs were 
enormoufly diftended with air, which no prefliirc 
could force back through the windpipe. This air 
was extravafate, had burft through the extremities 
of the bronchia and veficular fubftance, and had 
infinuated itfelf throughout the whole fubftance of 
the lungs, in which it was detained by the membrane 
invefting them. In a word, the whole fubftance of 
the lungs was in a ftate truly emphyfematous. ^ In 
feveral parts this air had formed large bladders, which, 
though no prefliire upon the furface of the lun^ 
could force back, a flight incifion into them per- 
mitted to efcape, and caufed the whole lobe to 
collapfe. 

Befidcsthis emphyfematous affedlion of the whole 
fubftance of the lungs, the pulmonary vein was in 
all its parts diilmded into numberlefs vmces, many 

VoL. LIV. li of 
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of which were of the fize of the fmall, or Lucca 
olive, and were diftended with grumous blood. 
Befides thefe, there was a larger cifl: in the right lobe 
of the lungs, which was filled with deep-coloured 
ichor : this lobe adhered to the pleura in great part 
of its furface. The lungs in general were of a deep 
red colour, and here and there upon their furface be- 
ginning to fphacelate. 

The figure of the human heart is that of a cone, 
divided through its axisj but in this cafe, the heart’s 
figure was altered, and was more comprefled than 
ufualj and its ventricles diftended with grumous 
blood. 

Every other part of the body was in its natural 
ilate. 

From this examination we find that in this inftance 
refpiration was greatly difturbed, to fay nothing of 
the cift in the right lobe, nor of the adhefion of that 
lobe to the pleura, from two manifeft and potent 
caufes s viz. the varicofe ilate of the pulmonary vein, 
and the emphyfcma throughout the whole fubJlance 
of the lungs. 

The varices of the pulmonary vein not only re- 
tarded the blood in its pafiage to the left auricle of 
the heart; but, occupying a much larger fpace in the 
lungs than they naturally fliould, they left lefs room 
for the minute rarhifications of the bronchia to ex- 
tend themfelves ; and confequently a lefs quantity of 
air was taken in at every infpiration than was ne- 
ceflTary for the ordinary purpofes of life. 

But the diforder of the lungs from the varices was 
made infinitely worfe by the emphyfema. For by 
theextravafate air pofieffing fo large a portion of the 
lungs, and which the patient could by no means part 

with 
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with in exfplration, very little room was left for jfrelh 
air in infpiiaiion ; the lungs, from the emphyfema, 
and from the dileafed ftate of the pulmonaiy vein, 
filling almofi: the whole cavity of the thorax. This 
not only occafioned an enormous defe€l in the quan- 
tity of air in infpiration necelTary lo the puipofcs of 
life, but by the preternatural comprefllon the motion 
of the blood was retaided in the lungs, more efpe- 
cially in their fmaller vellcls. This affedled not only 
theierous extravafation in the cift before-mentioned, 
but occafioned thofe general obftrudtions in the blood 
veflels of the lungs, which brought on the fphacelated 
appearance; and finally, by the increale of the com- 
plaint, was the caufe of death. 

This extraordinary difienfion of the lungs accounted 
for the heart’s being of a more comprefled figure than 
is ufually feen. 

In the prefent infiance an afthma was occafioned 
by two caufes, either of which has hitherto been 
fcarce confidered as conducing thereto; the one an 
emphyfema, and the other a varicofe affedlion of the 
pulmonary vein. Had the caufes of this difeafe been 
as perfedly known during the life of the patieiit, as 
fince his death, the cafe would not have admitted of 
a cure ; as there was no method of difcharging the 
extravafate air from the lungs; neither could any 
medical procefs alter or amend the varicofe ftate of 
the pulmonary vein. 

Such a ftate of lungs, as that juft now defcribed, 
in an otherwife healthy young man, could not, I was 
perfuaded, happen but from fome very powerful 
caufej and, upon enquiry, I was informed, that about 
the beginning of Odober, not two months before his 
death, from fomething which had greatly offended 

li 2 his 
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his ftomach, he was feized with violent and long con- 
tinued vomitings. Thefe, though at length they were 
quieted, left his cheft very fore. From this time his 
cough became troublefome, as did remarkably his 
ftiortnefs of breath upon the leaft motion, attended 
with the feveral circumftances above defcribed. 

From confidering the hiftory of this difeafe, and 
comparing it with the appearance of the lungs after 
death, I cannot but be of opinion, that the violent 
efforts to vomit occafioned primarily both the em- 
phyfema, and the varices of the pulmonary vein. 
This opinion, I flatter myfelf, will not, to perfons 
well verfedin the animal oeconomy, feem ill founded, 
when they refled: how forcibly the lungs are preffed 
in violent efforts to vomit, both by the mufcles fub- 
fervient to refpiration and the abdominal mufcles, 
as well as by the contents of the abdomen itfelf. 
And it is wonderful, when the texture of the lungs 
is confidered, that accidents of this kind do not much 
oftener happen, not only in vehement Teachings to 
.vomit, but in violent coughs, pains of childbirth, 
lifting great weights, and other preternatural exertions 
of fl:rcngth. 

When once the extremities of the bronchia 
and the velicular fubftance have given way, the 
mifchiefs are eafily forefeen. The air getting loofe 
into the fubftance of the lungs cannot be parted 
with in exfpiration j it confequently is retained there, 
and the fpace it occupies prevents as much of the 
external air being received into the lungs as its own 
quantity. As, from their inceflant motion, injuries 
to the lungs are not eafily removed, when once a 
rupture is made, every fit of coughing or other vio- 
lent exertion extravafates more air. Hence the rup- 
ture 
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tore ftill continuing, and probably increafing, more 
and more air becomes extravafate, until, as in the 
prefent cafe, the quantity becomes fo great, as not only 
to impede the courfe of the blood through the lungs, 
but the internal preflure of the extravafate air pre- 
vents the ingrefs of a quantity of frefh air, fufficient 
to cool and attenuate the blood. In fa€t, a fmall part 
only of the lungs is employed j as the extravafate air, 
though ftill in an elaftic ftate, anfwers by no means 
thepurpofesof frefti air in refpiration j as the former, 
by its confinement in the lungs, is very foon devefted 
of its vivifying Ipirit, that principle which is foon 
deftroyed in animal bodies, and which fome chemi- 
cal phyfiologifts have fuppofed to be an acid nitrous 
Gas, and is moft effential to human life. Hence, in 
a very ftiort time, the effetfts are too obvious to be 
mentioned} and death muft foon follow, as hap- 
pened to the perfon, who is the fubjedt of this com- 
munication. 

I am, with all poffible regard, 

Gentlemen, 

July6,i7(?4. Your moft obedient 

Humble fervant, 

W. Watfon. 
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XLIV. A Letter to the Marquifs^ of Rock- 
ingham, with fowe Ohfervcttions on the 
EiffeBs of Lightening^ 

To the moft honourable the Marquifs of Rockingham. 
My Lord, 

Read July 28, TT Have taken the liberty of addreffing 
1764. Jl^ jjjg inclofed paper to your Lordfhip, 
as it contains a few obfervations on a fubjedt not un- 
known to you, and may probably be thought of ge- 
neral ufe. 

I have a further reafon for addreffing it to your 
Lordffiip, as it gives me an opportunity of expreffing, 
in fome fmall degree, the high fenfe of gratitude I 
bear your Lordfhip, for many and repeated favours 
and obligations conferred on. 

My Lord, 

Your Lordfhip’s moft obedient, 

and moft humble fervant, 

June a4, 1764, 

Great Queen-ftreet, 

Benjamin Wilfon. 


LONG 
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Canfideraiions to prevent Lightening from doing Mifchief 
to great Works, high Buildings, and large Magazines : 
By Mr. Wilfon, F. R. S. and Member of the Royal 
Academy oj Sciences at UpfaL 

L ong experience, lince the difcovery by Dr. 

Franklin, has now eftablifhed a truth amongft 
philofophers, that lightening, like the eledric fluid, 
pafles more freely through, iron, copper, and other 
metals, than through dry wood, ftone, or marble. 

Inftances of this truth are innumerable: and to 
convince us thereof, we need only trace the late vio- 
lent effedis of lightening on St. Bride’s Church, and 
the houfes in Effex-ftreet, &c. 

For, upon examining thefe buildings, it appears, 
that there are certain thick bars of iron, through 
which the lightening has paft, without producing any 
vifible elFeits : and on the contrary, in certain parts 
where the jundlions of thofe bars with the fl:one, or 
wood, are made, there the lightenmg, rufliing from 
the iron, has broke the ftone to pieces, and Ihivered 
the wood. 

From the like experience we alfo learn, that if the 
iron is too flender for conducing the lightening, it is 
either dallied into pieces, or exploded like gunpow- 
der i juft in the fame manner as we are able, by the 
elediric power, to break and diflipate in vapour a very 
flender wire. Bars of metal, of a proper thicknefs, 
and conveniently difpofed, feem therefore neceflary 
for the fecurity of fuch buildings. 

It is to be noted, that the mifchiefs caufed by lighte- 
ning are not always owing to its direiftion from the 
clouds to the buildings or other eminences, and thence 

to 
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to the earth j but fbmetimes, on the contrary, from 
the earth, buildings, and other eminences, to the 
clouds. For the principle upon which its diredion 
depends, appears to arife from the reftoration of a 
certain equilibrium, in a fubtile and elaftic fluid, pre- 
vioufly diilurbed by various caufes. 

Now, according to the laws of elaftic fluids, the 
endeavour to reftore the equilibrium of fuch a fluid, 
will be in that diredion, where the rejijiance to it’s 
paflage happens to be the leaft. Upon this principle 
we therefore fee a neceffity, either to open a paflage 
for it to go freely through, by placing certain bars of 
metal properly j or, to flop the paflage of the fluid 
through fuch buildings entirely. 

The laft method would be dangerous to put in 
pradicej becaufe, if high buildings were fo fecmed, 
the lightening would then attack the lower buildings, 
which are far more numerous, and probably would 
deftroy a greater number of people, cattle, &c. 

Whereas, if the firft method is preferred, the high 
buildings will then tend to proted the lower ones 
more effedually j and may with propriety be confi- 
dered, as fo many pipes to carry off the lightening 
quietly 5 either from the earth to the clouds, or from 
the clouds to the earth. 

And that feveral proper condudors are neceflary to 
carry oflF the lightning more readily, than fome of 
the accidental or partial^ condudors, in a large town, 
are capable of, appears from this j that we are able to 
colled fmall quantities of the eledric fluid, with a 
llender apparatus in our hands only j whilft it is ex- 
pofed in the ftreet, garden, or other open place, ^ dur- 
ing the hovering of fuch clouds as occafion violent 
lightening. 

4 


From 
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From repeated obfervations of this kind, there is 
reafon to believe, the quantity of lightning at parti- 
cular times is fo very great, that it would be danger- 
ous to invite it to any buildings, and that unneceffa- 
rily, in the moft powerful manner we are able j by 
fuftering the feveral condudlors to end in a point at 
the top. 

On which account, it is apprehended, pointed hars^ 
or rode of met ah ought always to be avoided. 

And as the lightening mull vifit us, fome way or 
other, from neceffity, to rcftore the equilibrium^ there 
can be no reafon to invite it at all : but, on the con- 
trary, when it happens to attack our buildings, we 
ought only fo to contrive our apparatus, as to be able 
to carry the lightening away again by fuch fuitable 
conductors, properly fixed, as will very little, if at 
all, promote any encreafe of ifs quantity. 

To attain which defirable end, in fome degree at 
leaft, it is propofed, that the feveral buildings remain 
as they are at the top j that is, without having any 
metal above tbemf either pointed or mt^ by way of 
a conductor. 

On the infide of the highefi: part of fuch building, 
and within a foot or two of the top, it may be pro- 
per to fix a rounded bar of metal, and to continue 
it down along the fide of the wall to any kind of 
moifture in the ground. 

But if the building happens to be mounted with 
an iron fpindle, for lupporting a vane,^ or other orna- 
ment, and it ihould not be convenient to have it 
taken away, then the bar of metal ought to commu- 
nicate with that fpindle. 

And in regard to the diameter of fuch a metal 
bar, it will probably depend upon the height 
VoL. LIL. K k of 



[ 25 ° ] 

of the building t for it is apprehended the great 
church of St. Paul’s, to compleat the partial conduc- 
tors (which are the metallic crofs, ball, gallery, dome,^ 
&c,) and fecure it efiedtually, would require a bar ot 
metal two inches diameter, if not more : and a build- 
ing like the Bntifli Mufeum, one confiderably lefs. 
But it appears there is no occafion for any at that re- 
pofitory, as it is already provided, though from ac- 
cidenty like many other buildings, with very effe( 3 xial 
condudors. The copeings of the roof thereof, and 
the fevei'al /pouts, which are continued from thence 
into the ground, being all of lead. 

That condudors ought to be thicker than is gene- 
rally imagined, feems to appear from a late inftance 
taken notice of in St. Bride’s church by Mr. Delaval 
and Dr. Watfon, where an iron bar two inches and 
a half broad, and half an inch thick, or more,^ was 
bent and broke afunder by the violence of the light- 
ening. 

The Eddyftone Lighthoufe, which ftands upon a 
rock furrounded by the fei, the work of Mr. Smea- 
ton, was thought to be an objed very likely to fu/Fer 
by lightening j and the more fo, as the top of it con- 
fifted of a copper ball two feet in diameter, with a 
chimney of the fame metal, paffing through it down 
to the fecond floor, but no further. Dire(S,on8 were 
therefore given to make a communication of metal 
from the loweft part of the copper chimney down to 
the fea ; which was executed accordingly about the 
year 1760, or foon after the building was fini/hed. 
Now if, infteadof the copper ball, a pointed bar of 
metal had been put in its place, or above it, and 
communicated with die conduding matter below, 
there is no faying what might be the confequence of 
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fo powerful an invitation, to an edifice thus particu- 
larly fituated. 

Read Nov. 8, Q I N C E the former part of this 

1764. O paper was communicated to the 
Royal Society, that is, on the 5th of Auguft, 1764, 

I received the following account from captain Dib- 
den, commander of a merchant Ihip, who fays, 
that in the year 1759, he was taken by the French, 
and carried prifoner to Fort Royal in Martinico. That 
in removing him from thence fome time after, and on 
foot to St. Pierre, which is about 20 miles, his con- 
ductor, or guard, flopped at a fmall chapel five miles 
from the laft place, to Ihelter themfelves from the 
heavy rain which fell during a violent thunder ftorm. 
That the chapel had no fleeple or tower belonging 
to it, but flood upon an eminence with three or four 
poor low lioufes near it. That foon after they were 
thus fheltered, a violent flafli of lightening ftruck 
two foldiers dead, who had been leaning againft the 
wall of the chapel between two buttreffes, and not 
far from the reft of the company } they being all on 
the leeward fide of the chapel. 

That it made an opening in the wall about four 
feet high, and about three feet broad, and in that 
part only againft which they refted. 

That captain Dibden, dong with other perfons, 
entered at this hole immediately after, to fee if any 
other damage had been done to the chapel. That 
they obferved a fquare bar of iron near the hole, and 
upon the ground, about four feet long, and otie inch 
and a quarter tbicky making an angle with the wall, 
as they fuppofed, to fupport the upper part of an in- 
clined tombftone, which was alfo thrown down and 

Kk 2 broke 
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broke to pieces. That this bar was joined in the mid- 
dle to one end of another bar, about one foot long, 
and one inch thicks which laid horizontally, and, pal- 
fing to the wall, had been there faftened with lead. 
That the lightening in rulhing along the inclined bar, 
had wafted or reduced its thlcknefs in fome places 
very confiderably: infoniuch, that it looked like a burnt 
po' er which had been long ufed ; and broke the bar 
into two pieces, about an inch above the joining of 
the lefler barj the ends of which had a burnt flaky 
appearance. That the other parts of the bar were 
changed in colour to a grey, or whitifli hue ; refem- 
bling iron, after it has been expofed to a violent heat, 
and then fuifered to cool. 

That the horizontal bar had alfo undergone an ex- 
traordinary change by the lightening, but particular- 
ly at that end next the wall of the chapel, it being 
reduced from one inch in diameter, to the fize of a 
flender wire, but tafering towards the wall. 

That when the foldiers refted againft the wall, their 
heads were about the fame height with the iliortcfl: 
bar } and, from what he can recoiled, were very near 
being oppofite to that end thereof, which was inferted 
in the wall. 

That the two foldiers were forced from the wall 
at the fame inftant by the lightening : fo that their 
feet, which were one yard or more from it, were 
nearcft to the wall, and their heads the fartheft ofF. 
That their flefli appeared very black. That their 
cloaths were burnt and fcordied in many parts : and 
their belts Ihriveled up, as if they had been expofed 
to a large fire. That captain Dibden, and other peo- 
ple, felt a difegreeable kind of an elecSric fhock, at 
the lame inftant that the foldiers were killed. 

Captain 
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Captain Dibden gave an account alfo, that he was 
lately at Virginia, 1763 ; that the inhabitants of Nor- 
folk had changed their opinions in relpedl to fixing of 
wires and fmall rods of iron on the tops of their 
houfesj from the fiequent inftances they have lately- 
had of their being melted, or deftroyed, by the vio- 
lence of the lightening : and that now they adopted 
in their ftead, rods of iron from half an inch thick, 
tcy three quarters of an inch thick, or more. That 
thofe rods ended in a point at the top, and extended 
from three feet above their houfes down to the ground : 
and that many houfes had one of thefe condu< 9 ing 
irons at each end. 

This account appears very material upon the pre- 
fent occafion, as it ferves to confirm the conjeflures 
that are now offered, in a manner fo obvious as to 
require no particular explanation. 

The captain added, that, though the pine trees are 
confiderably higher than the oaks in tibe American 
woods, yet the oaks are the ofteneft attacked by the 
lightening : and that he does not remember any 
oaks growing among the pine trees, when the latter 
have fuffered by lightening : which mull: be owing to 
the greater rejjjimice arifing from the undtuous nature 
of the pine trees. 


INI. Solh 
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XLV. Solis DefeBus ohfervatm in Collegia 
Romano a Patribus Societatis Jefu die 
frima Aprilis mdcclxiv. Tempore 
vero poji mediant noBem, 

Read. Nov. 8 , X N hoc obfervando Solari deliquio adhl- 
*764- Jjj^ buitnus praecipue telefcopium objedlivo 
micrometro inftrudtum, egregium opus Jacobi Shortii, 
a Prseneftino principe iterum jam humaniffime nobis 
commodatum, pro quo beneficio maximam illi, dum 
erimus, habebimus gratiam. Cum hoc inftrumenti 
genere in Italia nulla fit haaenus obfervata eclipfis, 
ab exteris vero nationibus, fi quid hac in re praeftite- 
runt, nihil ad nos pervenerit, quod & aliis pluribus 
contigiflTe arbitrari fas eft, obfervationem hanc no- 
ftram, aflronomis praefertim Italis, non injucundam 
fore cenfuiraus. 

Diffipata nebula rarae nubes, quae luperfuere, im- 
pedimenti quidem aliquid obfervationi attulerunt, ut 
plurimum tamen Sole fatis claro ufi fumus. 

Ex obfervationibus decern diameter Solis deficientis, 
cui ex Parienfi Ephemeride refpondent^ 4 > 

deprehenfa eft intercipere micrometri particulas 2260: 
Summum autem inter omnes difcrimen particulas duas 
non exceflit. 

Eclipfis initium animadverfum eft tubo palmo- 
rum decern 9^* 49'' ; Finis vero codcm tubo 

52' 49". 

Definivimus turn chordas obfcurationis, turn di- 
ftantias limborum Solis ac Luna fecundum lineam 

conjun- 
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conjungentem utriufque centra, nulla digitorum ha- 
bita ratione : maluimus enim tempus adnotare, quo 
aliquid accurate obfervatum videbaturj quatn ex- 
pedtare, ut obfcuratio certam menfuram attingeret, 
ne aut nubes, aut impedimenta, quae loci anguftis 
objecere plurima, faepius obfervationem fubriperentj 
nullus autem ad curiofos arcendos homines rem om- 
nem perturbaturos opportunior locus occurrebat : eae- 
dem fuere caullae, cur hoc inftrumentum adeo ac- 
curate aliqua non exhibuerit, ut in aiiis pluribus ex- 
pert! fumus. 


Chordae limbi 

oblcur. 

I 

9 

56 

// 

31 

817 

2 

10 

0 

14 

1016 

3 


5 

0 

1192 

4 

II 

26 

19 

2095 

1 


31 

17 

2083 

6 


34 

11 

2077 

1 


53 

S 3 

1949 

8 

12 

II 

S 3 

1729 

9 


21 

32 

1501 

10 


25 

12 

1484 

II 


27 

28 

1432 

12 


29 

16 

1388 

13 


30 

43 

1349 

14 


33 

S8 

1257 


Dift. limb. Solis, et Lunae. 

h 

I. 10 6 59 

II. 16 18 

in. 33 3 

IV. 56 38 

V. II 9 49 

VI. 15 18 

VII. 21 45 

VIII. 39 32 
IX. 45 16 


2853 

1636 
1273 
82 c 
656 
618 
618 
798 
894 


Ex oblervationibus VI, VII, VIII invemmus per 
interpolationem limborum diftantias tempore obfer- 
vationum 4, 5, 6 ex ordine fuUTe 639,082, 7^6.- 
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Ex datis eodem tempore Solis diametroj chorda 
partis obfcuratae, & limborum diftantia, in fingulis 
obfervationibus Lunae diameter in micromctri parti- 
culis ex ordine prodiit 2114, 2110, 2114. Hinc 
Lunae diameter circa horam ii 30' ftatui poteft: 
partiura 2112,7, quibus refpondent fcrupula fecun- 
da 1796,1. In inveftigandis tamen centrorum di- 
llantiis, quas in fequenti tabula in fcrupulis fecundis 
daraus, ufi fumus conftanti diametro lygs") q^i^ 
totum inter maximam & minimam difcrimen Eclip- 
iis tempore eft circiter 3", & ea, quam mox invc- 
nimus, media eft aliquanto major. 


DISTANTI^ CENTRORUM. 


Ex obf. 

h 

✓ // 

// 

/ // 

// 

I 

9 56 31 

1723 

6 II 34 II 

540 

2 

10 0 14 

1645 VIII. 39 32 

615 

3 

5 0 

1557 

IX. 45 16 

697 

I. 

6 59 

1512 

7 53 53 

832 

II. 

16 18 

1328 

8 12 II 53 

1134 

HI. 

33 3 

1019 

9 21 32 

1299 

IV. 

'56 38 

638 

10 25 12 

1363 

V. 

11 9 49 

495 

11 27 28 

1403 

VI. 

15 18 

462 

12 29 16 

143s 

VII. 

21 45 

462 

13 30 43 

1461 

4 

26 19 

472 

14 33 5^ 

1520 

5 

31 17 

519 



Ex 

obfervationibus IV, 

, VI, VII, VIII, 

mutuo 


«oii5^ai>atis minima centrorum diftantia contigifle vi- 
detur 11^ 18' 45'', eaque fuiffe 458'', adeoque max- 
ima obfcuratio digitorum 8 4 5'. Juniores aliqui ex 
noftris ex Solis imagine per tubum opticum in chartam 
^ttanfmifla obfcurationem maximam, nobiii & erudita 

fpedante, 
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fpedante multitudine, aeftimarunt digitOfum fere 8 *, 
alius vero alibi eadem ratione obfervans digitorum 84, 
ac pluribus habitis circa illam obfervalionibus vix 10' 
in tempore definiendo a noftra determinatione defecit. 

Lun® diametrum ex eclipli definitam cum diame- 
tro extra Solem conferre conati fumus : verum die 
tertia Aprilis ®gre admodum obfervari potuit propter 
nimiam Lunaris lucis tenuitatem, cui plurimum etiam 
oiBciebant refiduum aliquod crepufculi lumen, & in 
horizontis vicinia vapores. Eas proinde obfervationes, 
licet multum neque inter fe, neque ab inventa dia- 
metro difcreparent, rejecimus, at certiores obtinere- 
raus die quarta j fed ea quoque die non levem expcrd 
fumus difficultatem, quia Lun® cornua in exiliffimas 
tenuabantur lineas ab ejufdem afperitatibus umbra 
identidem interruptas: eas nihilominus, ut nqbis fefe 
obtulerunt, hie fubjicimus in micrometri partkulis. 


DIE QUAR 

Obf. , , 

180 

2 7 

3 17 

4 ^3 

5 29 

6 35 


A APRILIS. 

Diam. Lun®. 
Vefp. 2096 
2094 
2093 

2087 

2088 
2086 


Converfis micrometri particulis in Icrupula fecunda, 
primo correximus diametri decremenlum a refradti- 
one ortum, nam diameter obfervata inclinabatur ad 
horizon tern gradibus circiter 18, ut idem telefcopium 
indicavit : h®c autem corredtio in ultima obferratione, 
VoL. LIV* L 1 in 



[ 258 ] 

in qua maxima fuit, inventa eft i",2. Secundo, ex 
obfervationis hora determinavimus Lunas horarium, 
ac declinationem, atque inde ejus altitudinem turn 
veram, turn apparentem. Tertio, ex iis inveftigavi- 
mus Lunas diametrum horizontalem ope trianguli 
conftituti a femidiametro terreftri, atque a redis dudis 
a centio Lunas ad fpedatorem, & ad telluris centrum. 
Ex fingulis obfervationibus has prodierunt. 


Diam.horiz. Lunas. 

Ex. obf. I 1773,7 

2 1772,8 

3 ^772 . 9 

4 1768,4 

5 177°’° 

6 1769,0 


Media 1771, 1 


Diameter Lunas horizon- 
talis die quarta Aprilis circa 
horam odavam ex Parift 
Ephem. eadem eft adamuf- 
fim, ac in ipfa eclipfi, in quo 
fenfibilis error effe non poteft j 
cum enim Luna circa Apo- 
gaeum verfaretur, diametri 
variationes erant exiguas, quas 
Aftronomicas Tabulas exhi- 
bent fatis accurate: tantum 


augenda eft ea quantitate, quam poftulat apparens 
altitude Lunas 30', qu® fuit circiter grad. 524.: 
quo fado additamento diametrum Lunas obtinuimus 
1793", 2. Ab ea quam ex Eclipfi collegimus, dif- 
crimen eft 3''', quod ad unicum redigitur, fi rejician- 
tur tres pofteriores obfervationes, quas minus certas 
aibitramur, quia ocuius prioribus defatigatus (fumma 
enim opus erat contentione) Ibrtafle fadus eft minus 
idoneus ad languidam Lunas lucem percipiendam. 
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XLVI. Defcription of a Nm Hygro-^ 
meter hvuented by James Fergufon, F, i?. S* 

Read Nov. 8, -rN this machine (Tab. XVL Fig. i. and 2 .) 

1764. J AAAA is a frame of wainfcot or ma- 
hogany, grooved in the innermoft edges of the rw'o longefi: 
fides, for holding a pannel BBBB of vrhite deal-board, 
without pinching it. The pannel is about the thicknefs 
of a crown piece, and fifteen inches in length, crofs-wife 
to the grain of the wood. The middle part projefls out- 
ward from the upper and lower edges, at C and C, where 
it is faftened into the frame by two ferews, to keep the 
naiddle part alwaya in the fame place, whiift the reft of 
the pannel expands by moift air toward both ends of the 
frame, and contrafls toward the middle when the air is! 
dry. F is a pin fixt into the pannel near one of its ends, 
and a round pin is fixt near the other end of the pannel, 
on which the large pulley H turns, and alfo the fmall 
pully G which is fixed to H. One end of a finall flexible 
cord DE is faftened to the pinF, and the other end goes 
round the pully G, and is fixt into the bottom of its groove, 
as at h. One end of another fmall cord I K is fixed into 
the bottom of the groove of the large pulley H, ^ at a, 
from which it goes round the part / H ; and in its Way 
thence to M it goes round a fmall pulley L, in which an 
axis is fixt,* and turns in the piece O, which lies above the 
pulley, and is ferewed to the upper fide of the frame at 
C. This cord goes over the pulley M (which turns on a 
round pin fixt into the pannel) and has a flattifli weight N 
hung to it.— The pullies G and L are of equal diameters 
in their grooves, which is only equal to a tenth part of the 
diameter of the large pulley H in its groove. The pulley 
M may be of any convenient fize. 

Now it is plain, that as much as the paimel expands 
between F and G, fo much will the pully G be removed 
farther from the pinF; and juft fo much will the cord 
D E turn the pulley G backward: and any point in the 
^ L 1 2 groove 
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groove of the pulley H ten times as much, becaufe it js 
ten times the diameter of G in the groove: and this mo- 
tion ■will caufe the cord I K to turn the pulley L (and dra'tv 
up the ■weight N) ten times as much as the pulley C is 
turned. So that, if the pannel expands a tenth part of 
an inch, by moift air, the pulley L will be turned quite 
round: and half round if the pannel expands but a 20th 
part of an inch: As the air grows dry, the pannel con- 
tra£l:s, and the weight M defeends and turns all the pullies 
the contrary way. 

The back of the plate A A (Fig. 2.) is ferewed to the 
other fide of the frame (Fig. i .) fo as the ftraight edge of 
the plate may be even -with the uppermofl fide of the 
frame, and the center B (Fig. 2.) may be direflly over the 
center of the pully L (Fig. i.) on whofe axis the index 
BC (Fig. 2.) is fixed. And as the pulley L is turned by 
the cord IK, the index will be moved on the plate, and 
fliew the degrees of moifture or drynefs of the air. 

If the expanfion and contraSion of the pannel be fo 
great as to move the index beyoad the limits of the degrees 
on the plate, this may be remedied by putting on a larger 
pulley at L. — But if not great enough, in very wet and 
very dry weather, to move the index through all the de- 
grees on the plate, the pulley L muft be inade lefs in dia- 
meter accordingly. 

N. B. In three or four years at moft, a new pannel fbould 
beput into the frame; becaufe, when the old one has been fo 
long expofed to the air, it will almoft ceafe to be affefled thereby. 
And therefore, a large thick piece of deal fliould be kept in le- 
lerve for that purpofc } and about the thicknefs of a caid always 
planed oS that fide from which the new panne! is to be taken. 

At G and M, there muft be fmall knobs of fome hard wood 
glued on the back of the pannel below the graduated plate, to 
make a proper thicknefs for holding the wires upright and faft on 
which the pullies G and M do turn : for otherwife, the wires 
would foon loofen in the pannel. 

. % 


XLVII. Expe^ 
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XL VII. Expefifrnm and Obfe?-vailGm on the Compref- 
Jtbility of Wetter and fome other Fluids^ by John 
Canton> Id. A. and E, R, S. 

Read Nov. 8, 1 N a paper lately laid before the Rcy- 
^ £>1 Society 1 not only related the 
experiments by which I found water to be com- 
preffible, bu- £)'o thofe by which I difeovered how 
much a give* weight would comprefs it when in 
a temperate degree of heat. By fimiiar experiments 
made fince, it appears that water has the remarkable 
property of being more compreflible in winter than 
in fummerj which is contrary to what I have 
obferved both in Ipirit of wine and oil of olives ; 
thefe fluids are (as one would expedt water to be) 
more compreflible when expanded by heat, and lefs 
fo when contradfed by cold. Water and Ipirit of 
wine I have feveral times examined, both by the air- 
pump and condenfer, in oppofite ieafons of the year ; 
and, when Fahrenheit’s thermometer has been at 34 
degrees, I have found the water to be comprelfed 
by the mean weight of the atmofphcre 49 parts in a 
million of its whole bulk, and the fpirit of wine 60 
parts ; but when the thermometer has been at 64 
degrees, the fame weight would comprefs the water 
no more than 44 parts in a million, and the fpirit of 
wine no lefs than 71 of the fame paits. In making 
thefe experiments, the glafs bail containing the fluid 
to be comprefled mull: be kept undt r water, that the 
heat of it may not be altered during the operation. 

The compreffion by the weight of the atmofphere, 
and the Ipecific gravity of each ot the following fluids, 
(which are all that I have yet tried,) were found when 
the barometer was at 294 inches, and the thermo- 
meter at 50 degrees. 

* See Philofophical Tranradlions, Vol, LII. p. 64®* 

Com- 
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Millions'll parts. Specific gravity. 


Compreffion of fpirit of wine 66 — 846 

Oil of olives 48 — • 918 

Rain-water - 46 — 1000 

Sea- water - - 40 — 1028 


Mercury - - 3 -- 13595 

Thefe fluids are not only compreflible, but alfo 
elaflic : for if the weight by which they are naturally 
comprelTed be diminiflied, tlxey expand j and if that by 
which they are compreffed in the condenfer be re- 
moved, they take up the fame room as at firfl:. That 
this does not arife fiom the elafticity of any air the 
fluids contain, is evident j becaufe their expanfion, 
by removing the weight of the atmofphere, is not 
greater than their compreflion by an equal additional 
weight : whereas air will expand twice as much by 
removing half the weight of the atmofphere, as it 
will be compreffed by adding the whole weight of 
the atmofphere. 

It may alfo be worth obferving, that the compref- 
fions of thefe fluids, by the fame weight, are not in 
the inverfe ratio of their denfities or fpecific gravities, 
as might be fuppofed. The compreflion of fpirit of 
wine, for inftance, being compared with that of 
rain-water, is greater than in this proportion, and the 
compreflion of lea-water is lefs. 

The weight of 32 ^ feet of fea- water is equal to 
the mean weight of the atmofphere : and, as far as 
trial has yet been made, every additional weight equal 
to that of the atmofphere, compreffes a quantity of 
fea- water 40 millionth parts ; now if this conftantly 
holds, the fea, where it is two miles deep, is com- 
prefled by its own weight 69 feet 2 inches ; and the 
water at the bottom is comprefled 1 3 parts in 1000. 

XLVIII. Concife 
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XLVIII. Condfe Rides for computing the 
EffeSis of RefraBion and Parallax in va- 
rying the Apparent Diftance of the Moon 
from the Sun or a Star ; alfo an eafy Rule 
of Approximation for computing the I^if- 
ance of the Moon from a Star, the Lo?i- 
gitudes and Latitudes of both being given^ 
with Lemonfirations of the fame : By the 
Rev^ Nevil Mafkelyne, A, M. Fellm of 
Trinity College, in the Univerfty of Cam- 
bridge, and F, R. 

Read Nov. 15, rTTi H E following rules, excepting 
>7*54. J gj.g which I have 

already communicated to the Royal Society, but with- 
out demonftration, in a letter to the reverend Dr. 
Birch from St. Helena, containing the refults of my 
obfervations of the diftance of the Moon from the 
Sun and fixed ftars, taken in my voyage thither, for 
finding the longitude of the fliip from time to time ; 
fince printed in Part II. Vol. LII. of the Philolbphi- 
cal Tranladlions for 1762. The two rules for the 
correeftion of refradion and parallax I have alfo 
fince communicated to the public in my Britifli Ma- 
riner’s Guide to the difeovery of longitude from like 
obfervations of the Moon ; and have added in the 
Preface a rule for computing a fecond but fmaller cor- 
redion of parrallax, neceffary on account of a frnali 

imperfedion 

"r 
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imperfe(!Sitioni lying in the firft rule derived from the 
fluxions of a fpherical triangle. To the rules I have 
here fubjoined their demonftrations. 

With refpe£t to the ufefulnefs of thefe rules, X 
cannot but entertain hopes that they will appear more 
Ample and eafy than any yet propofed for the fame 
purpofe : the laft rule, for computing the diftance of 
the Moon from a ftar, though only an approximation, 
being fo very exad, feems particularly adapted for the 
conftrudion of a nautical Ephemeris, containing the 
diftances of the Moon from the Sun and proper fixed 
ftars ready calculated for the purpofe of finding the 
longitude from obfervations of the Moon at fea ; an 
afiiftance which, in an age abounding with fo many 
able computers, mariners need not doubt they will 
be provided with, as foon as they manifeft a proper 
flifpofition to make ufe of it. 

A RULE 

To compute the contraftion of the apparent diftance 
of any two heavenly bodies by refradion j the ze- 
nith diftances of both, and their diftance from each 
other being given nearly. 

Add together the tangents of half the furn, and 
half the difference of the zenith diftances j their fum, 
abating 10 from the index, is the tangent of arc the 
firft. To the tangent of arc the firft, juft found, 
add the co-tangent of half the diftance of the ftars j 
the fum, abating 10 from the index, is the tangent 
of arc the fecond. Then add together the tangent 
of double the firft arc, the co-fecant of double the 

fecond 
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double the fecond arch, and the conftant logarithm 
of 114^' or 2,0569 : the fum abating 20 from the 
index, is the logarithm of the numlaer of feconds 
required, by which the diftance of the ftars is con- 
tracted by refraClion : which therefore added to the 
obferved diftance gives the true diftance cleared from 
the effect of refraCtion. 

Explication of the foundation of the preceding rule. 

This rule is founded upon an hypothefis that the 
refraction in altitude is as the tangent of the zenith 
diftance : and the refraCtion at the altitude of 45 
degrees being 57''', according to Dr. Bradley’s ob- 
fervations, therefore the refradion at any altitude, 
calling the radius unity is = 57'^ x tangent of the 
zenith diftance. This rule is exaCt enough for the 
purpofe of the calculation of the longitude from 
obfervations of the diftance of the Moon from ftars 
at fea as low down as the altitude of 10% for there 
the error is only 10" from the truth. But, if the 
altitude of the Moon or ftar be lefs than io% the rule 
may be flill made to anfwer fufficiently, by only firft: 
correcting the obferved zenith diftances by fubftraCt- 
ing from them three times the refraCtion correfpond- 
ing to them taken out of any common table of re- 
fraCtion, and making the computation with the zenith 
diftances thus corrected. This correction depends 
upon Dr. Bradley’s rule for refraCtion, which he found 
to anfwer, in a manner exaCtly, from the zenith 
quite down to the horifon, namely that the refraCtion 
is = 57" X tangent of the apparent zenith diftance 
Vot. LIV. ' M m lefiened 
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leffened by three times the correfponding refrafitioa 
taken out of any common table. 


Demonftration of the preceding rule. 


Let ZXY Tab. XVII. Fig. i. reprefent a fphe- 
rical triangle formed by great circles joining the ze- 
nith Z and the ftars X and Y. Refraftion acting 
in the vertical circles ZX and ZY vyill carry the 
liar X nearer the zenith by a. quantity X^ = 57'''x 
tangent of Z X, and the liars Y towards Z by the 
quantity Y</= $?" X tangent of Z Yj fo that the 
apparent diftance of the two liars will he 6 d inftead 
of X Y or lefs than X Y, the true dillance, by the Sun of 
the two little fpaces X , Y<?, terminated by the perpen- 
ndiculars h a and d e. The little fpace X <7 = X X 
cofine of the angle ZXY (calling radius unity) z=: 
57" X tang, of ZX X cofine of angle ZXY, or, 
by fpherics, = 57''' x tang, of X P. (Z P being an 
arch drawn from Z perpendicular to the arch XY). 
In like manner the little fpace Y^ = 57''' X tang, of 
YPs and therefore X 4- Y <? or the total eff ed of 
refradion = 57" x tang. X P + tang. Y P. Let 
M be the middle of the arch X Y, and put the tan- 
gent of XM or Y M or 4 X Y = if, and the tan- 
gent of M P, or the diftance of the perpendicular 
ZP from M the middle of the arch XY=zt. By 

trigonotnetry, tang, of XP or XM-j-MP=:^~, 
and tang. ofYP or YM-MPss • the fum 

® ' i + tn 


of which, or tang- XP 4- tang. YP 








I __ t H . j 

X 2. Now 


ztn 
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is the tangent of double the angle whofe tan- 

gent is fn, and tn ot the produft of the tangents 
of 4 X Y and M P, by fpherics, is equal to the 
produa of the tangents of half the funn and half 
the difference of the zenith diftances Z X and Z Y j 

whence is equal to the tangent of double arch 

the firft found by the rule. Allb arch the fe- 
cond found by the rule being by fpherics = M P, 

whofe tangent is reprefented by «, and being 

^by trigonometry eqd|l to the cofccant of double the 
arch whofe t»»gent is », therefore = cofecant 

oT 2 MP of double arch the fecond. Whence 
the rule is manifeil j namely, that X ist 4-' Y <?, the 
total effedl of refradiion in contra< abg the apparent 
diftance of the two ftars = 57" X tan. X Pq-tan. YP 
— double 57" or 1 14'' X tang, of double the firft 
arch X cofecant of double the fecond arch. Q:^. D. 


REMARK. 

* When ftie perpendicular arch ZP, let fall from 
the Zenith on the arch XY, fells without the trian- 
gle Z X Y, the effe< 9 : of rcfraflion in diminjfliing 
the apparent diftance of the ftars X, Y is the differ- 
ence of X<? and Ye: but the rule being general, 
gives always the fum or difference, which- ever it be, 
which is a great advantage, and removes all grounds 
of amHguity in the correQion of reffadtion ; as the 
the total effea thereof always diminiflhes the dift- 
ance of two ftars from each other, however they are 
pdited. 


Mm 2 


A 



[ 268 ] 


A RULE 

To compute the contradion or augmentation of the 
apparent diftance of the Moon from a ftar, on ac- 
’ count of the Moon’s parallax ; the zenith diftances 
of the Moon and ftar, and their diftance from 
each other being given nearly. 

Add together the tangents of half the fum, and 
half the difference of the zenith diftances of the 
Moon and ftar, and the cotangent of half the dift- 
ance of the Moon from the ftar } the fum, abating 
20 from tlie index, is the tangent of an arch, which 
call A. Then, if the zenith diftance of the Moon 
is greater than that of the ftar, take the Sum of the 
arch A, juft found, and half the diftance of the 
Moon from the ftar j but, if the zenith diftance of 
the Moon be lefs than that of the ftar, take the 
difference of the faid arch A and half the diftance 
of the Moon from the ftar > and the fum, or dif- 
ference call B. To the tangent of B, thus found, 
add the cofine of the Moon’s zenith diftance, and 
the logarithm of the Moon’s horizontal parallax, ex- 
preffed in minutes and decimals j the fum, abating 
20 from the index, is the logarithm of the effect of 
parallax, tending always to augment the apparent 
diftance of the Moon from the ftar j except the ze- 
nith diftance of the Moon be lefs than that of the 
ftar, and, at the lame time, the arch A be greater 
than half the diftance of tihe Moon from the ftar, 
in which cafe the effedt of parallax diminilhes the ap- 
parent diftance of the Moon from the ftar. 

2 . DEMON- 
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DEMONSTRATION. 

la the fpherical triangle ZLS, fee Fig. 2,3,4, 
and 5th, Z reprefents the zenith, L the Moon, and 
S the ftars the effedt of parallax depreffing the 
Moon from L to r, r is the apparent place of the 
Moon, and r S the apparent diftance of the Moon 
from the ftar^ let fall the perpendicular Lf upon 
r S, produced if neceflary, and r t will be the dif- 
ference of L S and r S, or the effed of parallax. 
Draw the arch ZP perpendicular to to rS, and let 
M be the middle of rS. The Moon’s parallax in 
altitude, being to her horizontal parallax, as the 
fine of her apparent zenith diftance, to the radius, 
Lr=r Moon’s horizontal parallax x fine of Zr j 
and rt theeffed of parallax upon the apparent di- 
ftance of the Moon from the ftar will be = L r x 
cof. Z r S = horizontal parallax x fin* Z r x cof. 
ZrS (or, becaufe tan. rP : cof. ZrP tan Zr : 
rad :: fin Zr : cos Zr j and therefore fin. Zr xcos 
Zr S = cof. Zr x tan rP) = horizontal parallax 
X cof. Zr X tan. rP agreeably to the rule. For 
it is evident by Ipherics that the arch A, found by 
the rule, is the fame with M P the diftance of the 
perpendicular fipom the middle of the arch r S ; and 
it is evident, by the inlpedion-of the figures, that 
the arch B or r P is equal to the fum of r M and 
M'P, if the zenith diftance of the Moon be greater 
than that of the ftar, as in Fig. 2d and 4th j but is 
the difference of r M and MP, if the zenith dif- 
tance of the Moon be left than that of the ftar, as 
in Fig. 3d and 5th, Laftly, it may appear from the 

confideration 
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confideration of the figures, that, as the eiFed of par- 
allax depreffes the Moon diredly towards the hori- 
zon, fo it will always encreafe her apparent diftance 
from a ftar, except in the cafe reprefented by Fig. 
5tli i that is to fay, unlefs the zenith diftance of the 
Moon be lefs than that of the ftar, and, at the fame 
time, the arch MP be greater than rM or half 
the diftance of the Moon from the ftar. Q^E* D. 


Remarks on the ufe of the two foregoing rules. 

It has been remarked, after the rule for refradion 
above, that if the altitudes of the Moon or ftar are 
under lo degrees, the zenitih diftances muft be firft 
leflened by 3 times the reffadions correfpopding to 
their refpcdive altitudes before the cffed of refrac- 
taon? be computed. 

Bot in order to compute the effed of parallax from 
the fbcond rule, the obferved diftance of the Moon 
from the ftar muft he fiift.corredcd by adding the 
eSfed of isfradion. io |tt found rule the Srft ; 
as muft the obferved altitudes erf the Moon and ftar 
be alfo correded by taking from them their refpec- 
tive refradion in altitude, and the correded arches 
thus found muft be made ufe of in computing the 
parallax. Only, if the altitudes of the Moon and 
ftar are both 10 degrees or more, part of the calcu- 
lation of rule the fecond may be laved, and arebthe 
fecond, found by rule the firft, taken for arch A fo 
the fecond rule without any fenfible error. In this 
cafe, it will be moft convenient to obferve the fol- 
lowing order of computation inftead of that Ijcfore 
4 preferibed 
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prefcribed to be ufed when the altitudes arc under lo 
degrees. 

I ft. Making ufe of the apparent altitudes of the 
Moon and ftar uncorreded, compute arches the firffc 
and fecond by the diredlions contained in the rule ’of 
refradfion. 

2dly. Taking arch the fecond for arch A in the 
rule of parallax, compute the effedt of parallax ac- 
cording to rule the fecond. 

^dly. With arches the firft and fecond compute the 
effedt of refradtion by rule the firft. 

4thly, and laftly. Applying the ^o correaions of 
parallax and refra^ion duly, according to the rules, to 
the obferved diftance of the Moon from the ftar, you 
will have the true and corredt diftance of the Moon 
from the ftar, cleared both of refraftion and paral- 
lax. 

A RULE 

For computing a fecond, but fmaller corredtion than 
the firft, necefl^ry to be applied to the obfervations 
of the diftance of the Moon from a ftar on ac- 
count of parallax. 

Call the principal effiwft of prallax, found by the 
preceding rule, the parallax in diftance j and find 
the parallax anlwering to the Moon’s altitude. Then 
to 1»® conftant logarithm 0.941 add the logarithm 
of the film of the parallax in altitude and the paral- 
lax in difencc, the logarithm of the difference of 
the fame parallaxes, and the cotangent of the ob- 
ferved diftanee of the Moon from me ftar (corredl- 
cd for refradtion, and the principal effedl of paral- 
lax), the fum, abating 13 from the index, is the 

logarithna 
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logarithm of the number of feconds required, being 
the fecond corredion of parallax j and is always to 
be added to the diftance of the Moon from the 
ftar, firft correded for refradion, and the principal 
effed of parallax found above, in order to obtain the 
true diftance unlefs the diftance exceeds 90 degrees, 
in which cafe it is to be fubftraded. 


DEMONSTRATION. 

Let L Fig. 6. reprefent the Moon’s true place in 
the fpherc, and r her apparent place as deprelfed by 
parallax, S the place of the ftar, and L / a perpen- 
dicular let fall from the true place of the Moon L 
upon the great circle r S joining the ftar S and the 
apparent place of the Moon r j (all as in the four 
figures belonging to the preceding rule). Let L a 
be the arch of a parallel circle deferibed from the 
ftar S as a pole through the true place of the Moon L. 
Stf terminated by the parallel circle ha, and not Sr 
terminated by the perpendicular L t, as was fuppofed 
in the former demonftration, is equal to S L or the 
true diftance of the Moon from the ftar, which was 
therefore computed too fmall from the former rule 
by the little Ipace a t. Let L T and T be the 
equal tangents of the equal arches LS and tfS in 
L and a, meeting in the radius CS, drawn from 
the centre of the fphere C and produced, in T . The 
fpace hat, on account of its fmallnefs, may be look- 
ed upon as lying all in one plane namely haT, and 
ha ns the fmall arch of a circle defciibed from the 
point T as a centre with the line L T as a radius, 
^ thro’ 
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through L and a, as the fine, and as the 
verfe-2ne of the arch Ltf j and confequently at 
equal to the fquare of Lr divided by 2 LT. But, 
the triangle l^rt being right-angled in U the fquare 
of L/ is equal to the difference of the fquares of 
Lr and rt^ and confequently to the produft o f their 

fum and difference *, that is to fay, at = 

or (becaufe the tangent T L is equal to the fquare 
of the radius C S divided by the cotangent of L S) 

= Nowfup. 

pofe the fpaces Lr, rt to be exprefled in minutes, 
which will be moft convenient in pradice, then the 
radius of the fphere C S muft be taken equal to 
3437^, for fo many minutes are contained in an arch 
of a circle equal to its radius ; and at will be = 

* ^ 34i7T ^ 34371: 

gents of fimilar arches of circles of different radii 
being diredtly as the radii, therefore the cotangent 
of L S to the radius C S or 3437 -|-» is to the cotan- 
gent of the fame arch to 10000000000, which is 
the radius to which the logarithmic tables are adapt- 
ed, its logarithm being 10} as 34374. to loooooooooo. 
Therefore the cotangent of L8 = tabular cotangent 

being fubftituted in the value 
looaooooooo ' o 

of 4 t above, gives at^ exprelTed in minutes =; 

Lr Vrr + lbr^rf x tabular cotangent LS ^ 0iulti- 
'6%55ooooooooo * . 

plying by 60, 'dje? value of will come out m 
VoL. LIV. * Nn ' conds 



[ 274 ] 

Lr + rf X Lr-rt X tabular cotangent of L S 
conds = 1146000000000 

The logarithm of the denominator 1146000000000 
is 12,059, inftead of fubftrading^ which, when the 
operation is performed by logarithms, add 0,941 
(its compliment to 13) to the value of the numera- 
tor found in logarithms, and fubftradt 13 from the 
index: the remainder will be the value o£ at Iti 
feconds, Q. E. D. 

xS cmcife rule to find the difiance of the Moon from a 
zodiacal fiar, very nearly y the difference of the hnfi'- 
ttides of the Moon and fiary and the latitudes of doth 
being given. 

To the cofine of the difference of the longitudes' 
add the cofine of the difference of the latitudes, if 
both of the fame denomination, or fum j if of con- 
trary denominations, the fum of the two logarithms, 
abating 10 from the index, is the cofine of the ap- 
proximate ^ftance. This gives the true diftance qf 
the 5 ^Jfoobife)ra the Sun, bang fhen t»ore 

fhafei common rule for fincfing the n3Jpothenufe 
of a right-angled Ipherieal trian^e from the two 
jfides given. But in the cafe of a zodiacal fear apply 
the blowing correaion to the approximate diftanoe 
thus found.. 

To die conftant logarithm 5.3 144 add the fitiB bf 
the Moon’s Jadtudfe, the fine of the mr’s latitude, the 
Verfc-fine of the difference of longltiide, and the 
ecCecaiit of the -approximate diftaDCB’j the fum of 
tbefe 5 log^ithms, abating 40 from the indeif, 
fhe logarithm of a number of feconds, l 4 ijcih feh- 

ftradted 
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ftra(Sfeed from the approximate diftance, found before, 
if the latitudes of the moon and ftar are of the fame 
denomination, or added thereto, if they are of dif- 
ferent denominations, gives the true diftance of the 
Moon from the ftar. 

N. B. This rule, though only an approximation, 
is fo very exa<ft, that even, if the latitude of the Moon 
was 5’, and that of the ftar i f, the error would be 
only io"i and if the latitude of the Moon be 5% 
and that of the ftar 10% the error is only 4" 4. ; and 
if the latitudes be lefs, will be lefs in proportion as 
the fquares of the fines of die latitudes decreafe. 

DEMONSTRATION. 

Let P [Fig. 7.] reprefentoneof the poles of the eclip- 
and Q, R the places of the Moon and ftar. From 
R letrne afch of a great circle R D be drawn per- 
pendicular to P By fpherics, the tangent of 
P D =s tangent of F R X cofine of the angle RPD. 
And, by trigonometry, cofine of QJDor (QP— PD) 
=cof. QJP X cof. P D 4. fin. QJP X fin. P D =: 
cof. C^xcofi PD-f fin. QPxcof.PDxtan.PD 
= cofi P D X coi. C^F 4 fin. C|Fx tlan.> D == pof. 

PD X col. Q F 4 ^^Xtan. PR X cofi P 
.•.W,QP: cof.PD::<;of.QP- 4 fin. QPxtan.PR 
X cof. P ; I. But, by fpherics, cof. QD : cof. P D : : 
cof, R <llcoC P R cof. R Qj. cof. PR:: cof- 
QP 4 fin, QPxtan. P R xcof. P ; 1. Whence cofi 
RQ = cofiFR X cof. QP 4 fin. QP xfin. PR 
xcof. P : Now, by trigonometry, cof. (QJP— PR) 

N n 2 = cof. 
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= cof. Q.P X cof. p R 4 - fin. QP X fin. PRj 
whence fin. QP X fin. P R = cof. (Q^ — PR) — 
cof. QP X cof. P R j which being fubftituted above, 
gives cof. R 0^ cof. (QP — P R) x cof. P — cof. 
PR X cof. QP X cof. P + cof. PR X cof. Q.P = 
cof. (QJP — PR) X cof. P + verfe-fine P X cof. 
P R X cof. QP. Now put cof. (QJP — P R) X 
cof. P = cof G, or the approximate diftance, then 
cof. R Q,j— cof. G, or (l^caufe the difference of 

R Qand G is but fraall) G — R Qjx fin* 


=: verfe-fine P x 
WhenceRQ^G- 

nearljr = G — 


cof. PR X cof P Q nearly. 

verfe-fine P x mf. P R X cof Q P 

f. P X cof. P R X co^QP^ nearly, 
iin, G * 


Q_E. D. 


Note, the error of this formula arifes from 
taking G — -^-ii^S-by which means it will always 

dve R 0 too great> nearty the foUowing quan- 
tity, 4- S y cof. P R X S y cof. Q P X cot. G X S y 
tan. i. G. This comes to a maximum when G is 
6o®, and is then = 4 - X S y cof. R P X S y cof. 
P Q. If the latitudes of the Moon and ftar are both 
5° it is = I"''. If the Moon*s latitude be f, and that 
of the fiar lo®, it is = 4" and if the latitude 
of dbe ftar be 15® it is = 10” 


XLIX. 
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XLIX. ExtraSi of a Letter from Mr. John 
Winthrop, Profeffor of Mathematkh in 
Cambridge, New England, to James 
Short, A, M. F, R. S* 

g j Dated June 6, 1764. 

Read Nov. 15, T AM greatly obliged to you for your 
*7^4- ^ candid and judicious remarks on my 

obfervation of Venus on the Sun, which I received' 
from my much-efteeraed friend Dr. Franklin. I 
wrote to the Dr. pretty largely on the fubjea, which 
I de&ed him to communicate to you ; but when I 
had the pleafure of a vifit from him laft fummer, he 
could not recolledt whether he had done it or not. 

I therefore beg leave now to trouble you with the fub- 
ftance of it. Your remarks turned on two points, 
the longitude of the place of obfervation, and the 
equation of time when found by equal altitudes. As 
to the firft, I was fo diffident of the obfervation on- 
the Moon, that I ehofe to keep to the longitude of 
St. John’s, as fet down by Sir JonasMoore, who makes 
it 50 ' Weft of Greenwich. Though I did not 
think it needful to- mention this doubt iii the pamph- 
let, which was publifhed foon after I got home, to 
gratify the curiofity of my countrymen, yet I ex- 
prcfled’it fully in a written account of the obfervation’, 
drawn up in a different form, and fent to the late- 
Dr. Bradley, 'bti« ’tfehksh I believe never reached hb* 
hands, 


As.- 
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As to the equation of the time of noon, depend- 
ing on the change of the Sun’s declination, I did not 
make it in that pamphlet. I had all along intended 
to calculate it when 1 flaould fettle the refult of the 
obfemtion, though I knew it muft be very fmall, as 
the Sun did not alter his dcchnation, then, above 

in 4 hours. But when I caiiie to obferve the con- 
tacts, and found that I could not be fure of them 
within 3" or 4''', whereas Dr. Halley’s papers led me 
to expeCt that I might obferve them to a fingle fe- 
cond, I thought it hardly worth while to calculate 
this equation, as the precife moments of the contadls 
could not be fixed by it.— .But I have fince done it, 
and find it to be 4" to befubftraded from the middle 
time. An account of the obfervation, thus corrected, 
I fent laft fummer to Profeflbr Blifs at Greenwich, 
.concluding, from his ftation, that the obfervations 
from different parts of the world would be collected 
and compared by him. But having fince underftood 
that that affair is in your hands, though I have not 
yet had the pleafure ,of feeing youf paper upon it, 
and having had no rewrn fr<waa Mr, Blifs, I aik leave 
to tranfmit a copy of it to you j and if 'f ou will be 
pleafed to give it a place in your TranfaClions with a 
remark at the end (if you think it proper j fhowing 
what the Sun’s parallax comes our from the obfetva- 
tion as it now ftands (which I fuppofe will not diffw 
much from the other determination..) I lhall take it 
as a favour. This will do honour to the govena- 
ment who employed me. Perhaps, top, pofterity may 
be glad to fee, and may make ufe of, the only ob.- 
ifcrvation of this rare phaenomenon that was made in 
America. I am, &c. 

John Winthrop. 

L. Objer- 
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L. Ohfirvatton of the Tranfit of Venus, 
June 6, 1761, John’s, Newfound- 
land : By John Winthrop, Profeffor of 
Mathematkh and Philofoply at Cam- 
bridge, New England. 

Read Nov. 15, H E tranfit of Venos over the 
X being a very curious and im- 

portant phcenomenon, engaged the attention of A- 
merica as well as Europe. His excellency Francis 
Bernard, Elijj governor of the Maflachufetts-Bay, a 
gentleman who feizes every opportunity of advanc- 
ing the fciences, was defirous to have an obiervation 
of it in this quarter of the world } and as Newfound- - 
land was the only Britilh plantation where one could . 
be had, propofed to the General AfTembly at Bofton 
to make provifion for that purpofe, which they rea- - 
dily agreed to do. In confequence whereof, I im- 
barked on board a veflel in the fervice of the govern- 
ment, taking with me for afliftants two young gen- 
tlemen my pupils j and fuch aftronomical inftruments 
out of the college apparatus as were neceflary.' Thefe 
were, an excellent clock, Hadley’s ofibant with no- 
nius divifions j a refradling telefcope with wires at 
half angles, for taking differences of right* af- 
cenfion aati declination j and a nice refiedling tele- 
fcope, adjuiikd by crofs levels, and having verti- 
cal and boriao^ wires, for taking correfpdri-- - 
4eat altitudes ; or dsidbttJnipes of altitudes and azi- 
oauths. 

We - 
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We arrived at St. John’s Newfoundland the aad 
of May, where we met with a very kind reception, 
and all the affiftance we could defire. As this town 
is bounded with high mountains toward the fun-rifing, 
fo that no houfe in it would anfwer our end, we 
encamped on an eminence at fome diftance, from 
whence we could fee the Sun prefently after his riling. 

Hither we conveyed our inftruments, and fecurcd 
the clock to a pillar fet in the ground under a tent. 
Near this tent, and within call of the clock, we 
fixed two other pillars firmly in the ground j one, 
to mount the refrading telefcope on; the other, 
which was above 8 feet high, for a ftyle or gnomon, 
having at top a plate of lead with a little hole for 
tranfmitting the Sun’s rays ; and we laid an horizon- 
tal platform to receive thofe rays. The platform we 
kept covered, to defend it from the Sun and wea- 
ther : and examined its pofition every time we made 
nfe of it, by a very long level. On this we careful- 
ly drew a meridian line, by correfpondent altitudes 
of the Sun, taken both by the refle£lor and by the 
Sun’s image on the platform. Thefe operations we 
repeated every fair day, and feveral times in a day. 
It would be tedious, as well as needlefs, to give a 
detail of them: ’tis fufiicient that we adjufted the 
clock with as much exadlnefs as we qould have done 
at home. 

Thus prepared, we waited for the critical hour, 
which proved favourable to our wifhes. The morn- 
ing viras Iwene and calm. The Sun rofe behind a 
cloud that lay along the horizon, but foon got above 
it } and at i8' we had the pleafure of feeing Ve~ 
ms on the Sun ; though dimly indeed at firft. But 
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the planet prefently became diftinft, and her limb 
well defined. Upon this, I applyed myfelf to ob- 
ferve the pafiage of the Sun’s and Venus’s preceding 
limbs, by the vertical, and of their lower limbs by 
the horizontal, wires in the refleftor, and made the 
following obfervations j one of my aflTiftants counting 
the clock, and the other writing down the obferva- 
tions as I made them j which, having made the pro- 
per corredion of the time for the change of the Sun’s 
declination, ftand as follows* 


True tiaie, 
h 

At 4 21 20 Sun at the vertical — — 
31 Venus at the fame — — 

23 6 Venus at the horizontal - 

24 23 Sun at the fame. ■ 

27 29 Venus at the horizontal - 

28 47 Sun at the fame ■ ' — 
35 15 Sun at the vertical — — 

21 Venus at the fame — — 
37 49 Venus at the horizontal — 
39 9 Sun at the fame — — — 


' diffllong. Qtc$ S Ut. SoDth, 

t 4! 4 44 

10 47 

9 a 

9. 4 10 50 

9 H 10 52 

10 55 

9 56 

10 8 II 00 


As Venus began now to draw near the Sun’s limb,. 
I prepared to obferve her egrefs. The interior con- 
tact did not appear fo perfe&y inftantaneous, as Dr. 
Halley’s papers led me to expedt. I was not certain 
of it till 4^* 47' 21''', though I doubted of it at 17". 
The exterior conta« 9 : I judged to be at ^ 5' 49'", 
doubtful alio 3 or 4" } and fo the paffage of Venus’s 
diameter, 18' 2 S'". 

The above obfervations gave me feveral altitudes and 
azimuths of Venus, from whence I deduced her 
VoL. LIV. O o right 
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right afcenfions and declinations} and from them, 
her longitudes and latitudes. The refult of the whole, 
or the planet's difference in longitude from the Sun's 
centre and her latitude, is fet down above, againft 
each obfervation of Venus. 

From hence I concluded that at the central emer- 
fion, which I put at 4'' 56' 38'', the difference of 
longitude was iF 19, and the latitude 11' 6". 
Alfo, that the conjundlion in longitude happened at 
2 ,^ 4' 36'^ the planet's latitude then being 9' 28". 

In thefe calculations, I fuppofed the femidiameter 
of the Sun to be i §' 50", and of Venus 29". 

By fevcral obfervations, I found the latitude of the 
place 47* 32' N } which falls within the latitudes 
laid down in feveral books and maps, which make it 
from 47° 25' to 48® o'. I could make no ufe of Ju- 
piter’s fatellites in finding the longitude, as they were 
not rifen high enough to be obferved above an hour 
before day-light came on. There were but two of 
their eclipfes that could have been vifible there while I 
was on iiland j and though I watched for both 
of them, I was difappointed of both by unfavourable 
weather. Neither was I fortunate enough to get fo 
much as one occultation of a fixed ftar by the Moon, 
though I fpared no pains for it. The only obfervation 
I could get for this puroofe was of the right afeenfion 
of the Moon, which! endeavoured to find, by com- 
paring with that of a fixed ftar. But whether any 
miftake was committed in counting the clock, or in 
writing down the obfervations, or whether the pofiti- 
on of the telefcope was difturbed by any accident in 
the interval between the Moon's and ftar’s pafling, I 
am not able now to fay. However, as I am fenuble 
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that obfervation is not to be depended on, I think it 
needlefs to inlert it here. The longitude of St. John’s 
is varioufly fet down by different authors, though 
none I have met with mention the oblervations by 
which it was determined. According to Sir Jonas 
Moore, it is 52^ 50' Weft from Greenwich j and as 
his authority may be as good as any, I keep to this 
longitude till it can be afcertained by farther obferva- 
tions. 1 have taken meafures to procure fuch 5 and 
if they fucceed, fhall be ready to communicate the 
refult. 

I viewed the Sun with great attention in the reflec- 
tor both on the 5th and 6th of June, in hopes to 
find a fatellite of Venus j but in vain. There were 
feveral fpots then on the Sun } but none that I faw 
could be a fatellite. 

The variation of the needle there I found 19“ W, 

J. Winthropr 


REMARK. 

Mr. Short has computed the parallaxes at the egrefs 
for this obfervation at St. John’s, and by comparing this 
obfervation with that at the Cape of Good Hope (on the 
above longitude and latitude of St. John’s as fet down 
by Mr, Winthrop) he finds the parallax of the Sun, 
refuhing therefrom, = 8", 25. 


O 0 2 


LI. An 
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LI. An Account of the EffeSis of Lightning 
on three Ships in the Eaft-Indies .• By 
Mr. Robert Veicht. Communicated by 
William Lewis, M, D. and F, R. S. 

Read Nor. 2z, UGUST the ift 1750. Lat. 

‘764- 1“ 56' N. Malacca bearing about 

N. E. All this day there was a frefh breeze, S. to 
S. S. E. the weather being hot and fultry. The 
evening was fair and clear; and when day-light was 
gone, there was not a cloud in the fky j and the wa- 
ter was fo clear of vapour or raift, that the flats 
could be feen to rife out of the horizon. 

This ferenity continued till about 2 A. M. when a 
black cloud appeared above the horizon in the W. 
and W. N. W. and continued to rife very faft j and 
the flalhes of lightening, which proceeded from it, 
fucceeded each other very faft. In ^ of an hour, it 
covered almoft half the hemifphere, and as it ap- 
proached, the wind from the S. E. began to fail, 
and died quite away at laft. 

By the time the clouds had covered half the he- 
mifphere, the wind proceeded from it in great 
violence, and the flafhes of lightening were very 
frequent, and we judged of their nearnefe to the 
fliip by the interval betwixt the flafli and report, 
according as this interval was longer or fhorter. The 
whole heavens 'Were now covered with this cloud, 
and the flafhes of lightening happened at times on 
different fides of the Ihip, which had all the fails 
I furled 
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furled before it came upon her. It muft be remark- 
ed, that the wind, which reached the foip before 
the thunder, brought with it a violent and heavy- 
rain, which fufficiently foaked the fhip and every 
thing about her. The fliip was all this time, which 
was in about half an hour after its firft appearance 
above the weftern horizon, in the midft of repeated 
flafhes of lightening, which were juft upon the ftiip 
by her trembling and ftiaking on every explofion, 
and the flafh and clap coming in the fame inftant, 
and the officers and people were apprehenfive of 
damage to the maft. 

2 4. A. M. At this time a clap burft, as was judged 
by the report, about mid-way betwixt the head of the 
maft and the body of the fhip, or it might be higher, 
and in defcending might caufe that appearance, and 
juft over it. This made the ftiip tremble and lhake 
as if fhe was going to burft into pieces, and great 
pieces and fplinters of the maft were fallen upon 
different places of the fhip j but it was fo very dark, 
we could not fee from which of the mafts they were 
forced. 

Immediately after this firft came a fecond, which 
burft juft above, and on the quarter deck of the fhip, 
which by the report was as great, and being clofe 
upon the deck was more terrifying than the former. 

Here I muft take notice, that the wind brought 
very heavy rain before the thunder came near the 
fhip i and in proportion as the thunder approached 
the fhip, the wind, which came in violent gufts at 
firft, decreafed .gradually, and the rain was left 
heavy j and when the thunder furrounded the fhip, 
and broke upon her/ it was almoft calm. And we 

could 
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could not only judge of the nearnefs of the thunder 
by the tremor and fhaking of the fliip, and the re- 
port inftantaneoufly following the flafli j but we could 
alfo hear feveral of the flallies fall into the water clofe 
upon the fliip. 

We reckoned, that the firft clap, which burft at 
the main-maft, was what damaged the maftj the 
fecond having burft betwixt the main-maft and 
mizen-maft. 

At this time we came to an anchor, and conti- 
nued till day-light, that we might examine into the 
damage we had received j for, as pieces of the maft 
were carried to all places of the fhip, we imagined, 
th at all the mafts had been hurt. 

At day-light we found, that the fore-maft and 
mizen-maft had efcaped, and the main-maft had 
fuffered as follows : 

All the main-top-gallant-maft (which is the upper- 
moft piece of the maft) from the rigging at the top of 
it, to the cap at the head of the main-top-maft, was 
entirely carried away, part falling over-board, and part 
into the fhip in different places. The main-top- 
maft had great pieces carried from it, from the hunes 
down to the cap, at the head of the main-maft, fo 
that it could but juft ftand, being hardly ftrong enough 
to bear its own weight, and that of its rigging. 
The main-maft being compofed of tliree pieces, to- 
wards the top of it, thofe of the fides, being of oak, 
called the cheeks, were not hurt } but the middle- 
moft part, being of $r, was fliivered in feveral places, 
and pieces were carried out out of it 6 or 7 inches 
in diameter, and from 10 to 12 feet long, and this 
in a circular defeending manner from the parrel of 
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the main-yard down to the upper deck of the fhip, 
the pieces being taken out crooked, or circular, or 
ftrait, according as the grain of the wood ran. 
It muft be remarked, that thefe claps were not one 
fingle explofion, -but fucceffive explofions, about the 
dimenfions, as near as we could guefs, of fmall 
fhells, and continued fome time cracking after each 
other 5 and as the lightening is obferved to run not in 
ftrait line, but zig zag, fo thefe different explofions 
might be differently placed in the air j that when they 
came to take fire and burfit, they might take the 
pieces out of the different fides of the maft as above 
related. 

In great fhips the mails are compofed of three 
parts, eredted upon one another, the lowermoft part 
is called by its proper name, the middlemoft part is 
called the top-maft, and the uppermoft part the 
top-gallant-maft. The maft, which was here da- 
maged, was the main-maft, or principal maft of the 
fhip, and which Hands near the middle j and fome- 
times the name of main-maft is applied to all the 
three pieces as they ftand ere<9:ed, and fometimes to 
the lower piece, or part of the maft only : and 
when they are diftinguifhed feverally, they are called 
the main-maft, main-top-raaft, and main-top-gailant- 
maft. 

Each of thefe parts of the maft are divided as to 
length, and have their proper names accordingly ; 
and generally into three parts in common conversa- 
tion, waf. the head part, which reaches frotn the upper 
extremity to ifc.place, where the rigging is fixt 5 the 
middle part, which reaches from a little below the 
rigging, to that pl^, where the lowermoft part be- 
4 gins, 
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gins, and this is often called the hoift, or hoifting 
part } and the lowermoft part, called the heel, 
reaches to the lower extremity. There is the fame 
divifion of all the three parts j of which the maft is 
compofcd ; but of the lowermoft part of the maft, 
the heel part of it is hid below the upper deck in the 
body of the £hip. 

At the top of the main-maft, on the extremity, 
is fixed a piece of wood, which has a hole in it } 
and at the lower part of the head of the main-maft 
are alfo fixed feme pieces of wood crofs each other, 
on which lies a fcaftblding called the top : through 
thefe the top-maft is thruft upwards; and when 
erefted at its greateft height, the lower part of the 
top-maft, called the heel, and the upper part of the 
main-maft lie clofe to and againft each other, and 
betwixt the top, or fcalFold, and the cap: and lb the 
top-maft and top-gallant-maft together: but the head 
part of the top-gallant-maft, as there is no other 
above it, is tapered away to a point, whereon is fixed 
an iron fpindle and vane. 

As a ^p does not at all tiroes car^ her ftil of the 
fame height, but higher or lower in proportion to 
the ftrength of the wind or other circumftances, it 
is upon the middlemoft of the three parts above- 
mentioned, into which the mafts are divided as to 
length, that the fails are made to flip up and down, 
and are attached to the maft by feveral pieces of 
wood fixed by a rope round it to the yard, that ex- 
tends the fail, and this flips up and down along 
wdth the yard, and is called the parrel. 

And as it is neceflary to cover thefe inafts with 
fome matter, that may preferve them from the 

weather 
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weather and iun, they are therefore covered with 
different kinds of matter, according to the ufes of the 
different parts of the maft. 

The head and heel parts of the mafts are always 
covered with tar mixed into a confiftence with lamp 
black, and this being frequently repeated, it forms 
at laft a covering of the thicknefs of a crown, and 
fometimes a quarter of an inch; through which 
as the Sun cannot pierce, it is commonly without 
flaw or rent j but the middlemoft part, upon which 
the fail flips up and down, is always rubbed with 
tallow, or greafe, or hogs lard, to make it more 
ilipperyj and this being frequently feraped off, and 
anointed afrefh, and in hot weather, or the fummer 
time, it becomes extremely thin, being melted off, 
and frequently and in many places rubbed off by the 
Ihpping up and down of me fail and parrel, which 
expofes it fo much, that the Sun fometimes rends it 
from end to end almoft, and fo deep as to reach the 
centre of the mafl, and an inch wide. But as the 
yard, which extends the lowermoft fail upon any of 
the mafts, is commonly carried at the fame height, 
the middlemoft part of tins maft is ufually covered 
wth rofin mixed with tallow or oil, and fometimes 
turpentine mixed with the fame; and this being foft, 
'cracks and melts with the bun, and fo leaves fqmc 
places of the maft bare, and this will rend and fplit sify 
like the top-maft and top-gallant- maft, that are co- 
veared wi^ tallow or greafe, but not quite ib large 
rents. 

We are now to obferve, that no part of the top- 
gallant maft ortOpTnwft, that was covered with the 
lamp black w^'jfipwhed with the thoniM’, fbe 
Vox,. LIV. ' ' P 0 ' greafy 
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greafy part only being carried away. The head of 
the top-gallant-maft, from the rigging upwards to the 
ipindle, was entire, as was alfo its heel, for the 
lightening did not touch the heel, but miffed the 
whole both of top-gallant-maft and top-mafl, that 
lay betwixt the cap and upper end of the greafy part 
of the maft. Of the top-maft great pieces were 
carried out, of many feet in length, and 9 or 10 
inches in thicknefs, and this on different fides of the 
maft, for the whole length of the greafy part. From 
the top of the raain-maft to the upper end of that, 
which is covered with turpentine, there was no da- 
mage j but, from thence downwaids, the cheeks 
were ftarted off from the middle part, and pieces 
taken out winding aflant down the maft, and out of 
the fir part many feet in length, and 6 and 7 inches 
deep, and near the upper deck a piece as large as the 
body of a man, and 1 1 or 12 feet in length. 

I imagine, that the vapour having infmuated itfelf 
into the rents and cracks of the maft, takes fire, and 
expanding itfelf every 'tyay, 18 the occafion of pieces 
of the maft being carried to the moft diftant parts of 
the Chip } and, as a proof of this, the oak cheeks 
above-mentioned, though extremely well fixed to 
the midie part of the maft, which was of fir, by 
fpikes and’ bolts, which were clinched, they having 
fhrunk, and thereby having left the jointure a little 
opefifc had made way for the vapour to infinuate it- 
fmi which might be the occafion, that the cheeks 
ftarted off at me lower part, and the rope, wherewiA 
they were Woolded «^6thcr to the middle part in 
four different places, with 12 turns of 2 4 inch 
rope in circumference, were burft all to piect®. 
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It muft likewife be remarked, that the yards, 
which lay in a horizontal pofition, were not touched 
or hurt. Indeed they are always covered with lamp 
black and tar, as the heels and heads of the maft 
are, and this frequently repeated i yet they had many 
and large rents in them j but whether the matter, 
which covered them, or their horizontal pofition, was 
the reafon of their efcaping the thunder, is left to 
the learned to determine. For in this fituation you 
have nothing to do but to fit with your arms acrols, 
and compofe yourfelf in expedlation of your fate.^ 

I muft alfo take notice, that no part of the rigging 
was hurt j for although the middle part of the top- 
gallant-maft, which was i8 feet long, and 9 inches 
diameter, was entirely burft to pieces, and carried 
away j yet the rigging, whidi furrounded the upper 
part, was neither burnt, fcorchcd, nor broke. Nei- 
ther did it touch the caps on the maft heads, nor the 
top, or round fcaffolding on the maft, and in this fliip 
it was 18 feet broad j and thefe as well as the yards 
were covered with tar and lamp black, and made of 
three inch deal. 

I muft likewife take notice, that upon the^ upper 
deck of the fibip are two convenient boxes built, di- 
vided into two and into three parts, wherein are placed a 
lamp, which burns in the lu^t, and a coropafs, where- 
by the Ihip is fteered. One of thefe ^3$ placsd very 
near to the main-maft in the middle of the ftup, and 
the oAw dole to the mizzen-raaft, and both the 
lampsrwsns burning at the time of the firft explo-- 
fion : Slid itamcdiately, upon orders given, all the 
lights in m te^pecle Jngmlhed before the^ 
ing of the fetJoni Jtfie officers ima^t ^^ ft- 
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flammable vapour might be attraded by the flame of 
the lamp and fired thereby. 

At the time of the firft, I believe, there might 
be moie than fixty men upon deck, and fome of them 
very near the maft at the very time of the clap. 
Some of thefe were ftunned and beat down j and 
in their arms, where they thought themfelves hurt, 
they had a numbnefi, which continued fome time, 
but not any of them otherwife hurt. Luckily be- 
fore the iecond, the men, who were upon the quarter 
deck, in number about twenty, had time to retire under 
the auning, which is a projection of the deck of the 
cabin to Ihelter from the fun or rain } fo all efcaped 
unhurt, though fufficiently frighted. And indeed 
the fecond flafli was moft terrible, as it was an ex- 
plofion of a great number of balls, which went off 
after each other, cracking like fhells, which conti- 
nued for the fpace of half a minute j and from 
which there was no retiring, as the door of the cabin 
was fhut ; and I believe they might have fet the fhip 
on fire, but for the great rain, wluch had fallen imme- 
dliatqly before this. After this time we were in no 
more danger this night, the thunder being all paft 
the fhip, kfs frequent, and not foloud, and removing 
by degrees to a greater diftance : and by day-light, 
which is here a little after five, the iky was quite 
cleared j a fine day j and the wind returned to the 
$. quarter. 

In Ifiefe cafes of thunder there is not any precau- 
tion taken fimhw, than flipping the upper part of 
the pumps, becanic they^ jnorce all the decks even 
to the ou^de plank in the bottom of the Ihip. If 
at fea, the fails are for the moft part taken in j and 
2 in 
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in port the men are ordered under cover, and the 
hatches are laid over and covered. The fcuttle to 
the powder-room is well covered with wet fwabs, 
and the paffage fecured. 

Before I end this account, I fhall give you the re- 
lation of an accident from thunder at Batavia. 

Anno 1746. A Dutch fliip, lying in the road of 
Batavia, having 'taken leave of the governor, was 
ready to depart for Bengal. The afternoon was 
calm, and towards evening they had loofed their 
fails, and lay ready to take up their anchor upon the 
coming off of the wind from the land, which is 
common every night. A black cloud was gathering 
over the hills, and the wind brought it towards the 
fhip; by the time the cloud and the wind reached 
the {hip, a clap of thunder burft from it juft over 
the {hip, and let fire to the main-top-fail, which be- 
ing very dry, burnt with great fury j and this fet fire 
to the rigging and maft. They immediately attempt- 
ed to cut away the maft, but were hindered by the 
falling of the rigging, which was burnt, from the 
head of the maft. By degrees the fire communicated 
to the other mafts, and obliged the people to defert 
the {hip } and afterwards it took hold of the body of 
the {hip,, and burning down to the powder, the 
upper part of the hull blew up, and the bottom 
part funk in the place,, where {he was at anchor. 

Anno 1741. Bencoolen road on the S. W. fide 
of the liland of Sumatra, Lat. 4° o'' South. There 
lay here two one an European, the other a 

country trading both belonging to the Eaft 
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India Company. Here, as well as in the ftreight of 
Malacca, you have periodical winds, which blow for 
fix months of the year from the fame quarter of the 
horizon, and the other fix months from the oppofite 
quarter; and it is ohfervable, that thefe thunder- 
fliowers and fqualls of wind ufually come contrary 
to thele ftated winds, which are calmed during the 
thunder, but return to their conftant quarter as loon 
as the thunder and rain are paft. If I recolledt 
aright, in the above year i 74 i> June, the 
weather w.*3 very hot and fultry, and the conftant 
wind but very faint. The wind came after this from 
the land, and almoft oppofite to the ufual point a very 
faint air ; and the thunder was frequent and clofe to 
the fhips, which lay near each other, but the fog 
and rain prevented their feeing each other ; but they 
often trembled and fhook by the cxplofion of the 
thunder. One of thefe claps burft upon the country 
fhip, which by this time had her top-mafts ftruck ; 
that is, lowered down along the lower-mafts. This 
dap carried vnm and l^uj^ to pieoK all the part of 
the towef-maft from wftcre the yard is caricd aloft to 
within fix or feven feet of the upper deck. The mail: 
was woolded with ropes of 2 4. fize in different 
places, which were burft afunder at every turn of 
it ; and the mail all Ihivercd into fmall fplinters, and 
xnoftly carried overboard. Here allb the main-maft 
was made of fir, and the part, which was fplit and 
Ihivercd to pieces, was the part ufually coated with 
turpentine njhted as before-faid with tallow or oil : 
and the mriu-top-maff, whkh was made of a wood 
of. the country called teak, and is of a texture like 
to oak, but ftronger, was untouched, notwithftanding 
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it lay parallel, and touched the maft for the whole 
length of the part carried away. Here the vapour 
muft be very low, being wholly below the top, which 
was unhurt, as was all the rigging and yards of this 
particular maft. And from the upper deck of the 
Slip to the top could not, in this ftiip, which was but 
fmall, exceed 42 or 44 feet. And in this laft cafe 
the explofion muft have been like gunpowder en- 
deavouring to expand itfelf every way, becaufe the 
top and top-maft, and rigging, which was above it, 
funk perpendicularly down on the body of the fhip, 
as did the top-maft alfo, which pierced the upper 
deck, and flood upright. In this fhip there might be 
at the time of the explofion feventy men upon deck, 
and not one of them hurt j which I imagine was 
owing to the vapour being diftant above the deck 
more than the height of a man, as was apparent from 
a remnant of the maft, which was not touched for 
fix or {even feet immediately above the deck. 

The relater was an eye-witnefs to both theft acci- 
dents. In this laft there remained a ftinking vapour 
for fome time ; but in the firft cafe there was not 
fbe leaft fraell of fulphur, or any other thing. 


Robert Veitch. 


jii 
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LII. A Demonjlration of the Second Rule in 
the EJJay towards the Solution of a Pro- 
Mem in the DoBrine of Chances^ publfhed 
in the Philofophical IranfaBions^ Vol. LIII. 
Communicated by the Rev. Mr, Richard 
Price, in a Letter to Mr, John Canton, 
M, A, RR,S, 


Dear Sir, Nov. 26, 1764. 

Read Dec. 6, y Send you the {ollowmg Supplement to the 
* 7 ^+' Jl Effay on a Problem in the DoBrine of 
Chancesy hoping that you may not think it improper to 
be comraanicated to the Royal Society. I Ihould not 
have troubled you again in this way had I not found 
that feme additions to my former papers were necelTary 
in order to explain fome paffages in them, and particular- 
ly what is hinted in the note at the end of the Appendix. 

I have firft given the dedu6tion of Mr. Bayes’s Ic- 
« cond rule chkiy in hi» own words j and then 
“ added, as briefly as pofliible, the demonftrations of 
feveral propofitions, which feem to improve con- 
«« fiderably the folution of the problem, and to throw 
« light on the nature of the curve by the quadrature 
** of which this folution is obtained.” Perhaps, 
there is no reafon for being very anxious about pro- 
cce^ng to further inaprovements. It would, how- 
ever, be very agreeable to me to fee a yet eafier and 
nearer approsdtnatkai to the value of the two feries’s 
in the firft rule: but this I muft leave abler perfons 
to feek, diufing now entirely to drop this fubjedt. 

The 
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The foludon of the problem enquired after m the 
papers I have fent you has, I think, been hitherto a 
defideratum in philofophy of fome confequence. To 
this we are now in a great meafure helped by the 
abilities and fkill of our late worthy friend; and 
thus are furnilhed with a necelTary guide in deter- 
mining the nature and proportions of unknown, 
caufes from their efFeds, and an effedual guard 
againft one great danger to which philofophers are 
fubjed; I mean, the danger of founding conclufions 
on an infufficient indudion, and of receiving juft 
conclufions with more affurance than the number of 
experiments will warrant. I am, under a fenfe of 
the value of your friendfliip, heartily yours, 

Richard Price. 


VoL, LWi 
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ART. I. If the curve ADH be divided into 
two parts by the ordinate D h making^ A ^ to 

H /6 as ^ is to j- 5 then taking and ^ the 

jft + 1 

ratio of the Area A D/& to HO will be a x f ^ x’ 

^ 

y p xp* 4. __ 

^ j“n>+4x^+3xj*' ^+aXj|>+3X^++Xj?® 

^ + I p+iq-^x 

dc. For the ferics * r ? +i— X « ^ **,. 

'YTT ^+2 

' 4 - in Prop: lo. Art, z. of the Eflay, wWch ex- 
pre 0 es the ratio of A Cy* to H O, becomes this ienes 

=4 = th^l is 

C /* 
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C / has moved till it coincides with D ^ and A C/ 
becomes A D /&. In like manner, from Art. 3. in 
the ElTay, it appears that the ratio of H D ^ to H O is 
<? + I 


X ■ +77T X ? +.7TT 


p — I Q 

* m p 


? + I 

'+ O' 

Fromhence it follows that the ratio of the difference 

P ? 

between A D and H D ^ to H O is multiplied by 

n 


the difference between the feries 

q X q — 1 X p^ 




+ 


pq + 2q 

and the feries 


p-i-i x.p + 2xp q^ + 39 
q . ? X C 


1 + 


^ + I > * /> + 1 
'4- tSc. 


P X j> — I X 


q + 1 ' q+iyipq + 2 p 

4- 


4 + 1 X j + 2 X ^ f + 3 ^ ' 
the former feries being to be fiiburafled from the 
latter, if H D is greater than A D and mce verfa. 


z. The ratio of any terra in the former of the two 
foregoing feries to that which next but one follows 

p q P 

py,q 

pq^ 2 p^^ pyf^q ..pq^^^P .. ^ f 

.. , 

pxq 


the correfpondent term in the latter is X’ 


ll±3P p q . 
q p -i- q ^ pq—q ^ pq+ 2 q 


Pi — ^q 

J H+J» X iSn^ X ©c. taking 
^ ^ f + 3? 3? pq + ^q pq—^q 
twice as many terms and four over as there are units 

in the number which esyreffes the diftance of &e 
term in the former feries feom its firft term j whiA 

Q^q 2 ratio 
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ratio if gf be greater than p, it is evident muft be 
greater than the ratio of equality. Wherefore, if 
from the fecond feries you fubftradt the tw'o firft 
terms which together are lefs than two, the remainder 
islefs than the former feries j and of confequence, the 
former feries fubftradted from the latter cannot leave 
a remainder l!b great as two. And therefore in this 
cafe, that is, when q is greater than p, by the pre- 
ceding article, the ratio of -AD^toHO 

pq 

cannot be fo great a s 2 g ^ . 


3. The curve A D H being as before divided into 
two parts ADA and HD A, let the ordinates C/ 
and F r be placed on each fide of D A and at the 
fame difiance from it, and let z be the ratio of A/ 
or A / to A H. Then if x and r be refpedtively 
the ratios of C A jfand iif to A H, by the nature 

P f 

of the curve ^ = x r . But becaufe the ratio of 
A A 10 A H is <2, and that of A /to AH is x, the 
ratio of A A— A /(:;;=A/> to A H is a — js. Where- 
fore And in liKe manner A-|-J8=r. But 

vzx^x and is the ratio of C/ t o AH. Where- 
fore the ratio of C /to A H is a— z’ ^ x f And 
in like manner the ratio of F / to A H is a+^ x 
And confcquently Cy i® fo F i? as is to* 

4. If y is greater than pt x ? is greater 
than X and the ratio between them in- 
creafcs as z increafes. For the hyperbsdic logarithm 
• of 
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of that ratio tahen as ufual, and then inftead of f 
and ([ putting n a and nb becaufe a and h 
fVid Art. I.) you will find to be 2» multiplied by 
the feiies 


•X 2;' + 


■•x2;*4- 


■ X z' &c. 


which logarithm when g is greater than p, and there*- 
fore b greater than a has all its terms pofitive, and fo 
much the greater as % is greater ; and therefore it is 
the logarithm of a ratio greater than that of equality, 
and v^ch incrcafes as z increafes# 


5. By Art. 3. F/ is to C^’as a+^^b—z^^ is to 
X And by Art. 4. X 7 ^^ is 

greater than a — X ^ + a* and the ratio between 
Aem increafes as z increafes, if yis greater than 
p. Wherefore, upon this fuppofition, allb F t is 
greater than C /, and the ratio between them in- 
creafes as 2; or / and /increafes, and confequently 
this will be true allb concerning the areas defcribed 
by them as their equal abfcilTes h t and h f increafe. 
Wherefore, when g is greater than p, X) ^ ^ F is 
greater than D <6/ C, and the ratio between them in- 
creafes ^% bfz=:;^bt increafes. 

6. Becaufe Kb is to H as ^ is to y, when f' is> 
greater than H /& is greater than Kb, In H ^ there- 
fore taking /&/ equal to A 4 by the preceding Art,, 
the part of the figure H D ^ which infifts upon b /> 
will be greater than A D i>, and the ratio of that part 
ofHOiitpADiS will be greater than the ratio of. 
Di»iFto 0 A/C. Confequently, much more (y< 
being greater than /) the whole figure HD <6' is 

greater 
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greater than A D /&, and the ratio of H D ^ to A D ^ 
is greater than that of D ^ t F to D ^/C. 

7. When q is greater than /», 1 is greater 

than I — X I + ” * i®i® than i— — Y 

X I For the fluxion of i — is 

}^~i — . iL]Z]|»"* * and the fluxion of 

P q Pq 

I ^ X I + -^^(becaufe p q n) is 

xTI^' K '^'r' merefore 
I 4--^ l^as the flux- 
ion of the former multipUed by i — 

WM 

fluxion of the latter multiplied by (1 — ^ X 

4-7"-^. FromwMch 

analogy, be caufe g is greater than p, it is plain that 
I — !*f X I 4- ^) Varies at a greater rate in refped 

of its own magnitude than i — ‘^°es. And, 

becaufe tbeir fluxions as found out before have a ne- 
gative fign before them, they both decreafe as « in- 
^ creafes } 



-i3*i 


is to I 
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creafes j confequetidy, if they are ever equal, as z in« 
creafes the latter muft be the largeft. But when z 
= 0 they are each equal to i. In like manner the 
other part of this article appears. And hence, fince 

a ^ and <5 = -, it is manifeft that 6 ^ 

Xi--2?Jr is greater than a-^zf x and’ 

lefs than X A — when q is greater 

than 

8. Suppofe now further that the curve R Q W be 
defcribed meeting the lines Dbj F/, bt produced in 
R, Q? W, in fuch manner diat-Fr, which is to C/ 

as a -\-zf %Jf — to a— X Vid. Art. 

3.) fliall be to Q^as :j:pfxT=ra’toi 

j wherever'die points t and/* fill at equal 

diftances from b. And it is manifeftby the foregoing 
Art. that muft always be greater than C/, and 
lefs than F t. And of confequence the fame muft 
be true concerning the ar^s defcribed by their mo- 
tion while their equal abfiilles increafe. Wherefore 
'Bi h t QJs greater than and lelg; thanD' 

fit F. . ' 


9. Since F is to Qj as a ^ x b ^~z\ toi 

. - ■■■■■#<» M i l I " ^ 


eVx 

p ir 


lib 

kd d- ^ X 




(by- 

Art* 
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Art 3.5 expfeffes the ratio of Fr to A Hi the ratio 


a£ CtJ to A K- muft be a / x i — and as ■' 

^ ffj 

has been, all along fuppofed z is the ratio of ^ r to 
A H. Wherefore, by Squaring the curve Rif Q, it 
will appear that the ratio of R A / Q^to H O is 

f.t . 

X ss 


3 ^3 




Z.Zpq 




» — 2 B* a* 

4 


6 


fi'' 

2 . 7 /V 


q- &c. which ^ if w* = ” - is 


t ^ q 


n — 2 n — % 

'., 3 '"' ' 4* ' a « ^ 5 — • 2 « 




. Sfr. Which M fefies when 


■ «*,»* 


I, and con- 


fequently the ordinate vaniflies, becomes B — . 
■ -j:.'?*-;* v'-E*'.- - '2!zii E!' 


I©; If B* ss:| the ratio of the whole figure 


,R;CLW;-6 toHpis 

the f' H' - to -H' 0;''h';'.j^ 
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X — , E being the coefficient of that term of tha 

binomial expanded in which occurs a b i 

Wherefore, the ratio of RQWy& to ACFH is 

^ X E X B — ^4-^^ 

n V • i ■“ j 

Put G now for the coefficient of the middle term of 

the fame binomial, and if / = gr = -, E = G, a 

4- = ^ the area R b is equal to half ACFH; 
for then Qj^, F/, C /'are all equal, and confequently 
tlie areas RQW /&, H0/^and APi&. Wherefore* ffie 

feries isequalto X But the 

feries B — . ~ 4* {^^.^becaufe B* = j) does not alter 

whatever f and are* whilft their fum n remans the 
fame. Wherefore, in all cafes, the ratio of R Q,W b 

-e n 

to ACFH is-^X ^ X 2 *. 


ii. By Prop. lo. Art. 4. of the El&y, the ratio 
of ACFHtoHO^is^Xi-i and by Art. 9. the 

«lioofR4<Qjo HOiesVxJ^ % m « — 

Sc. Wherefore, the ratio of 

3 ^ aa 5 


* It is hoped 0uit the imperfeflion of the figure all alofig re- 
ferred to will be eychfed. The lines R h arrf D 
equal ; and it will be found prefently, Inat the curve Tine 
A, C D F H fhould have been drawn from F and C convex to- 


wards AH. 

VoL. LIV. R r 


R&f 
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Ri/QtoACFHis-^X^xE// 


5 


n — 2 jg 

^.. X '■■■^.■“ 

^ in 5 


« 


2 M 3 » 7 


Likewife, by Art. lo. the ratio of RQW;& to 

P q 

A C F H is X - ^ - X 2. Wherefore the ra- 


n 


w + I 


i/- 


tioofR^/O-toRQJWMs ^ X ^XG 


y,mz 


m' zr 




12. By Art. 2. 6. When q is greater than the 
ratio of HDi6 — 'ADi? to HO is lefs than 
i 1 

\ll.. And by Prop. ro. Art. 4. of the Eflay, the 

ratio of A C FH or HD + AD /j to HO is 

-i— X Wherefore, the fum of thefe two ratios, 
« + 1 E 

or the ratio of 2 H D ^ to H O, is lefs than -A- 

' « + x. 

and the difference between them, 
or the ratio of 2 A D -6 to H Q is greater than 

Wherefore, the ratio of z'B.X>k 

«+ X ill n 

to 2 A D 4 or that of H D j 6 to A D i&, is lefs than 

is equal to the ratio of i x 2 E >Vl to t 

— 2 
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2 E But the ratio of H D /j to. 

n 

ADhj by Art. 6. is greater than the ratio of D A r F 
to D/&/C, when q is greater than f. Wherefore, 
much more when q is greater than the ratio of 
D ^ F to DhfC will be lefs than that of i 

2 E aH’i.—- to I - 2 E And 

* n « 

becaufe, by Art. 8. R ^ ^ Q. is a mean between 
D ^ ^ F and D iny C, the ratio of D^/F toRAi 

Pi 

will be lels than that of i 4- 2 E ^ — ~ — to 

• n 

I — 2 E ab ^ — And the ratio of D hfC 
to R i6 / Qjwill be greater than that of i — 2 E 

2 E « ^ . I t;. PtJ I 7 .^ a b 

ta— toi4-2E<a^H — — « 

« ' ’ « 

RULE II. 


If nothing is known of an event but that it has 
happened p times and failed qmp-\-qot n trials, 
and q be greater than p ; and from hence I judge 
that the probability of its happening in a fingle trial 

lies between - and ~ 4- ss, (if 
^ E the coefficient of the term in which oc- 
curs// when a -f- is expanded, and t = 


n + 1 


% p o iTA P jit ; 

V n 3 

R r 2 
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X X my chance to be in 

the right is greater than 2, and lefs than S x 

i-i ^ — i For by Art. ii, com- 

. 2 E 

I — 2 E / 1 > — — ; 

pared witli the value of E here fet down, the ratio 
of Ri&/Q^o ACFHis E. But by Art. 8. D ^ ^ F 
is greater than KbtQ, and by Art. 1 2. the ratio 

ofD/6/FtoR/& / Qis lefs than that of i 4- 2 E ai^ 

tf V- 

I — . 2 E From whence 

it is plain that the ratio o£ DbtF to ACFH is 

I 2E/^^ 

greater than S, and lefs than S x — — 


I 2 E al? 4" 


2E/^’' 


.2E/^"- 


2E/^^ 


But, as appears from the Propofition in theElfay, 
the chance thattheptobabiUty of the event lies between 

^and--!"^ between the ratio of A b to 

AH, and that of A / to AH) is the ratio of DbiF 
to ACFH. Wherefore, the chance I am right in 
my guefs is greater than E and lefs than S x 


j + 2 E //4 - ASaA 



If 
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In like manner, 2 dly, the fame things fuppofed, if I 
judge that the probability of the event lies between 

~ and — — IS, my chance to be right is leis than S, 

and greater than 2 X "" ~ "T ^* A nis 

^ * ,, 2E// 

I 4 . 2E / V I 

is manifeft as the other cafe, becaufe D hf C is lefs 
than R / Q, but the ratio between them is greater 

than thatof i — zTSi a — - — toi -b 2 E^^-^ 

2E// 


gdly. If, other things fuppofed as before, p is 
greater than q, and I judge the probability of 

the event lies between — and z, my chance 

to be right is Icfs than 2, and greater than 2 x 

* — . But if I judge it lies be- 

j> 2E// 

I 2 E / -j- 

tween -^and toy chance is greater than 2, and 


lefs than 2 x 


P ,1 . 4E// 

I 4-2E<g b — 

I— 2E//— 


> And if ^ = y. 


which 
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which ever of thefc ways I gueis, my chance 
is S exadly. This may be proved in the fame 
manner with the foregoing cafes, where q is greater 
than pi or may be proved from them by confidering 
the happening and failing of an event, as the fame 
with the failing and happening of its contrary. 

4thly, Other things fuppofed the fame, whether q 
be greater or lefs than pi and I judge that tlie proba- 

bility of the event lies between ^ and 

iny chance is greater than , and 

lefs than - ■ • " ■ 7 -; This is an evi- 

n 

dent corollary from the cafes already determined. 
And here, if / = y, my chance is 2 S exadly. 

Thus far I have tranferibed Mr. Bayes. 

It appears, from the Appendix to the Eflay, that 
the rule here demonftrated, though of great life, 
does not give the required chance within limits fuf- 
fciently narrow. It is therefore necelTary to look out 
fora contradion of ihefe limits j and this, I think, 
we Ihall difeover by the help of the following de- 
dudions j which, for the fake of greater dinflindnefs, 
I fhall give as a continuation of the foregoing Ar- 
ticles. 


13. The 
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The ratio of the fluxion of i -!2 — to the 

ta 


fluxion of I 4" 




X 1- 


» Z 


IS 


« * , 

T 


Pi 1 

T - ■ 



P ? 

J 


i+nz] 

Ixx - 




and the ratio of the fluxion of i — 


XI 


f ■ 


to the fluxion of i 



,5- 


X I 4-—' 


»* 2®la P 1 

X I -t- ^ 



/>? i 


I -- z® la 


z* 

pq 


Pi. 

This will immediately appear from Art. 7 . 

14 . While z is increaflng from nothing till 

becomes equal to unity, thefe two ratios are at 
firflc greater than the ratio of equality, and in- 
creafe as z increafes, till they come to a tnaxi- 
mmn. Afterwards they decreafe untill they be- 
come firft equal to the ratio of equality, and then 
lefs. This' is proved by finding the hyperbolic 
logarithms of thefe ratios. The hyperbolic logarithm 

of the firfl: is the feries X «« 4- 

? I 




n ■ 


Pi 


X 




_L J_ P"*” ' 

3 "T j* "T 


P i 


P^ 


4 



«* K® 
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6 


n—2 a 

>3 5<~6* 


p^ - s ' r ' f 

-|- &c. The hy perbolic logari thm of th e fecond 
ratio is the feries 


p. 


4 - 


« — 2 

~ 1 T 

p — i 


g— » 
g 

‘ 2 


X « 2 


+ 


4 " 


■? X 


n* 

"T" 


3 

4- &c. It will ap- 


q- ^ p* fq^ 

pear from examining thefe two feriefes (q all along 
luppofed greater than p) that while z is fmall the 
value of each of them is pofitive, and increafes as z 
increafes till it becomes a maximum^ after which it 
decreafes till it becomes nothing, and after that ne- 
gative ; which demonflrates this article. 


1 5, The former of the two ratios in Art. 1 3. {q be- 
ing greater than p) is at firft, while z is increafing 
from nothing, lefs than the fecond ratio ; and does 
not become equal to it, till feme time after both 
ratios have been the g^tcft poffible. 

Upon confidering the two feriefes in the l£^ Art. it 
will appear that the firft term of the firft feries is alvvays 
pofitive, the fecond negative, the third alfo negative, 
after which the terms become alternately pofitive and 
negative. On the other hand, it will appear that in the 
fecond feries the two firft terms are dways pofitive, 
and all that follow negative. But as the feriefes con- 
verge very fiifl: when z is fmall, the fe^nd term 
being k the firft lories and pofitive in the 

fecond, has a greater eficdl in making the firft feries 
lefs than the fecond, than can be compenfeted for by 
the terms being afterwards alternately negative and> 
I pofitive 
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pofitive in the one, and all negative in the other. It 
will further appear from confidering thefe feriefes, that 
the firft muft continue lefs than the fecond 'till z be- 
comes fo large as to make the fourth term equal to 
the fecond, in which circumftances the two feriefes 
are nearly equal. Afterwards, as z goes on to in- 
creafe, the value of both leffens continually j but the 
fecond now decreafing fafteft, as before it increafed 
fafteft, becomes firft nothing. After which, the 
other feries becomes nothings and after that both 
remain negative. From hence it is eafy to infer this 
Article. 


1 6. What has been now ftiewn of the ratio of the 

^ 

Tffx 






fluxion of I — U to the fluxion of i 





J. 

? i 



n 


I 

p 


is 

pq 


alfo true of the ratio of the fluxion oi X 


1— * ® (or Qt in the figure) to the fluxion of 
Pj I 

a X b — a:]*' (or F /) compared with the ratio 

of the fluxion oi a -—z^ 2'/ (or Cf) to the 

llfT; or Q/j the latter quan- 
P i 


fluxion of // X I 


tities being .only the former multiplied by the com- 
mon and permanent quantity W. It appears, 
therefore, that if we oonceive F QA Cf (-Vid. 
VoL. LIV. S f ‘ Fig.) 
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Fig.) to move with equal and uniform velocities, 
from D h and R b along A H, in order to generate the 
areas H D RW /6, AD/& j C/will at firftnot only 
decreafe fafter than QX than F ( ; but the 

ratio of the rate at which C / decreafes to the rate 
at which Q^t decreafes, will be greater than the ratio 
■of the rate at which <X£ decreafes to the rate at 
which F t decreafes. It appears allb that after forne 
time, firft C/ and Q£j and then Q^and F^ will 
come to decreafe equally j after which, Q./ will d&* 
creafe fafter than C f, and F t fafter than Qt. 

17. The curves DFH, RQW, DC A, have- 
each of them a point of contrary- flexure j, and the- 
value of Zy or of the equal abfeifles at that point, is 

in all three This may be found in the 

common, manner, by putting the fecond fluxions of 
the ordinates equal to nothing. In the Angle caft, 
when either ^ or y is equal to unity, one of theie 
points vanishes, or coincides with A or H, 

18. At the points of contrary flexure (y be- 
ing greater than f) the ratio of the fluxion of QX, 
to the fluxion of F / is a maximum j and the fame 
is true of the ratio of the fluxion of. Cf to the 
fluxion of <X./. This is found by inaking. the 
fluxions of the logarithms of ihefe ratios, or of 
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equal to nothing ; which will give the value of z 

eaual to ^ ^ or the fame with the value of 

z at the points of contrary flexure. 


19. At the points of contrary flexure, the ratio of 
the fluxion of C/ to the fluxion of is greateft 
in companion of the ratio of the fluxion of to 
the fluxion of F t. This is proved by finding the 
value of z when the fluxion of the former ratio 


divided by the latter, or of “ 



is nothing, which will fliill give z = The 

reafon, therefore, in the nature of the curve, which, as 
the ordinates flow, keeps at firfl: the excefs of F f above 
lefs than the excefs of Q£ above CjTj operates 
with its greatefl: force at the points of contrary 
flexure. 




fZ % 

XI — r-. 

0 




20. The greatefl: part of the area R QW b lies be- 
tween R/ 6 , and the ordifiate at the point of contrary 
flexure. By Art 1 1 the ratio of R^/Q^to RQW^ is 


n+i •/ » 


XGx 


tn z ' 


4 - 


2 n 



&c, Subftitute here for z, and -g 

* for G (K being the ratio of the quadrantal arc to 


* This is always the true value of G } hut it would be too 
tedious to give the demonibration of this here* 

S f ^ radius. 



[ 3i6 3 


radius, and H the ratio whofe hyperbolic logarithm 


IS 


12 n 


15 

360 n ’ 




63 


1260 72 ’ 

RiiifQ^to RQW^ at the point of contrary flex- 

.7978S4 

V* n X V^B— .1 H 


ure, will be ^ ^ 


^ 6V.) and the ratio of 
ex- 

+ 


X I 


2. 3. «. 


n X a 

2.5.4. 


a. n — 4 



+ 


72 . « 


2.3.4.9.16.5'— 1 


4 * « — 6 
4 


- &c. 


Now when n is little, the value of this expreflion 
will be confiderably greater than .6822. It ap- 
proaches to this continually as n increafes ; and when 
n is large, it may be taken for this exadtly. Thus 
when « = 6, this expreflion is equal to .804. 
When » = no, it is equal to .6903. If we would 
kndw the ratio of R ? Qj:o R Q^W 4 when C f 
comes to decreafe no fafter in refpedl of Q f, than 
decreafes in refped of F if j that is, when tlie 
excefs of Qj above C /, is greateft in comparifon of 
the excefs of F ^ above Q/, it may be found (by 
putting the fourth term of the ferics in the 
Art, equal to the fecond.term, and then finding the 
value of z) to be about .8426, when n, /», and q 
are confidcrablej and in other cafes greater. 


Coroll. Tis eafy to gather from hence that in 
like manner the greateft part of the area A D H lies ‘ 
between the two ordinates at the points of contrary 
flexure -f** 


* Vld. tbe Second Rule in the ElTay, Phil. Tranf, Vol. LIII. 
t f rdm this Article (hay %(eiSnlferttd .a method of finding at 
once, without any labour, whereabouts it is reafonablc to 
judge the probability of an unknown event lies, about which a 
given number of experiments have been made. For when 

^ 31. 
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21. Ri&;QJs greater than the arithmetical mean 
between D / F and D /:? /C. This appears from the 
latter part of Art. 19. for what is there proved of the 
ordinates muft hold true of the contemporary areas 
generated by them. And though beyond the points 
at which the ratio of the decreafe of to the de- 
creafe of F ^ comes to an equality with the ratio of 
the decreafe of Q^to the decreafe of C f, the excefs 
of F ? above Qj begins to grow larger than before in 
refpeiSt of the excefs of Qj above C/j yet as it ap- 
pears from the laft article, that above five fixths of 
the areas R QW b and A C F H are generated be- 
fore the ordinates come to thefe points, and as alfo 
beyond thefe points the faid ratios, ’till they become 


neither p nor q axe very final), or even not lefs than 1 0, it will 
be nearly an equal chance, that the probability of the event lies 

P f i 


p ^ P j 

between — + ■■ — 


and 


1 / a «3 — 


It Will be 


• • ^ p ? 

the odds of two to one that it lies between + —z=r*rzz . — - 


✓ 


p ? 


and ^ — .y — 5 

n Y ^ n 


between - + . — 

n V « * — « 


5 and the odds of five to one that it lies 


and 


y'''n3 — * 


For in- 


ftance 5 when^ lOOOj^ = loo, there will be nearly an equal 

10 * X 

that the probability of the event lies between ~ + 


10 I , . , 10 1 

and — — —r“ i two to one that it lies between — + — — and 

11 103 II 17 " ' 

10 I 

17 

10 x _ 
ii^Si* 


15 ' 

— ; and five to one that it lies between ~ * 

115* II 


81 


and 


negative 
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-negative and fof feme time afterwards, are but 
finall } the efFedt produced before towards render- 
ing the excefs of T)&tF above always lefs 

than the excefs of Kb t Q^above D bfC, will be 
fuch as cannot be compenfated for afterwards. 

A further proof of this will appear from confider- 
ing that even when Kbt QJs increafed to R QJV b, 
it is but little Ihort of the arithmetical mean between 
AD/& and HD A For from Art. ir.and 20, it 

may be inferred that the ratio of the whole area 
^ A C F H . 

R Q_W b to this mean, or to — - — , is b x H, 

which is never far from the ratio of equality, but 
when both ^ and q are of any confiderable magni- 
tude, it is very nearly the ratio of equality. For 
example; when a = no, y = 100, / = 10, it is 
^9938. 


22. The ratio of Di>/ F to lefs than that of 

j to one. For by Art. 1 2. 

the ratio of DbtF toDbfC is lefs than that of 


1 J^zEa / + to 1-2 E a / 




But by the laft Art. Kb f QJs greater than the arith- 
metical mean between D/&/F and D /&/C, and i is 

P f 

exadly the arithmetical mean between t 2E a b 


^ g E and 1 — 2 E ab ^ «— a E / , From 


whence this Ardde is plain. 


23. The 
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Z’3. The ratio of Dhf F toACFH is greater 
than S, and lefs than 2 x i * 4 ‘ 2 E - 4 * 

71 

For D ? F being greater than KbtQ, the ratio of 
it to ACFH muft be gi eater than the ratio of 
Ri>/Q^to ACFH, or greater than 2. Alfo j 
lince the ratio of R ^6 ^ Q^to ACFH is equal to 
2 J and the ratio ofDj62fF toKbt QJs lefs than the 

ratio of i 4- 2 E // - 1 - i. to i ; it follows that 

1 I ^ 

the ratio compounded of the ratio of R^/C^to 
ACFH, and of DbtF to Rbf Q, tha t is, the ratio of 

D/&/Fto ACFHmuftbeIefsthan2x 
a E 


24. The ratio ofDhtF -4- DbfC to ACFH 
(that is, the chance for being right in judging that 
the probability of an event perfedly unknown, which 
has happened p and fdled times in / -f-y or n trials, 

lies fomewhere between — + jk and «) is 

n n * 

greater than and lefs than 2 2. 

The former part of this Art. has been already proved,, 
Art. 12. The latter pait is evident from Art. 21. 
For R i& ^ QJ)eing greater than the arithmetical mcaa> 
between D btF and D^/C, 2Ri>/Q^m«ft be 
greater than l^btF and' confequently' 
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the ratio of 2 R / Qjo A C F H, greater than the 
ratio of DSrF + D/VCto ACFH* 

It will be eafily feen that this Article improves 
conliderably the rule given in Art. 12. But we may 
determine within ftill narrower limits whereabouts 
the required chance muft lie, as will appear from the 
following Articles. 


25. If rr and d ftand for any two fradllons, when- 
ever the fluxion of f x F ^ is greater than the fluxion 
oi d (Vid. fig.) ^ x F ^ ^ X C/will be 

greater than Qr. For in the fame manner with Art. 
6. it will appear that <7 x F ? -f- X C/is to QX» 

as the fluxion of^ xF/x ^ to- 


gether with the fluxion of d%Cf X i 


n % 

P 


1 Y to the fluxion of Qj x i — ^ 


fince I 


P ? 


Now 

is the arithmetical mean between 


t n % 

I ^ — r X I 


n a 


and 1 — X I -I- it is 

p ~ q 

plain, that were the fluxion of f x F ^ equal to the 
fluxion of dy.Cft exF/^-^Z xC/ would decreafe 
in refpedl of its own magnitude at the fame rate with 
; and, therefore, fince at firft: equal, they would al- 
ways continue equal. But the fluxion of <r x F / 
being greater than the fluxion of <Z X C fhj fuppo- 


n % 


fition, and (fince q greater than) / i 4" 


n z 


X I 


n% 

’T 


* Thii Art. is true, whether p be greater or lefs than q. 

2 following 
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alfo greater than i — ^ X i + follows that 

the fluxion of^xF/xi+yX i — ^ added 

to the fluxion of^/xC/x i — 

greater than thefe two fluxions multiplied by i - ; 

and, therefore, greater, than the fluxion of Qr x 
j — 1 _L - and, therefore, c x F t 4 - d ^ Cf 
greater than Qj. 


26. If we fuppofe three continued arithmetical 
means betwen C/and F t 

will be greater than thefecond, and 

lefs than the third, if p is greater than i. That 
will be greater than the fccond has been already 
proved } and that it will be lefs than the third, will be 
an immediate confequence from the lafl: Article, if 

it can be Ihewn that the fluxion of — is greater 

T 

than the fluxion of This will appear in the 

4 

following' manner. The ratio of the fluxion of 
Cf to the fluxion of F ^ is by Art. 7. and 14. 


n t n% 

I— j-lx • + 7 

H 

1 

1 

X n%f n % 

' p i* 

q — X 


VoL. LIV. 


Tt 


of 



of this ratio is 

I a h’ 2'’ 

Utmmt I — 1.. — • MAI 
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K 2n z 


I 

T 


1 

p 


I 4 * 

/7* ^ 


p' 

2 n" 


. (ie. 


This ratio by Art. 18. is greatcft at the point of con- 
trary flexure, or when z = Subftitute this 


for z in the feries, and it will become 


P 


X 


^ *y p 


I 

P 


+ 


X 




Y n * 4 * * ^ ^ 

&c. which, therefore, exprefles the logarithm of the 
ratio when greateft, and will eafily difeover it in 
every cafe. ’Tis apparent that the value of this 
feries is greateft when p is leaft in refpcfft of q. Sup- 
pofethen/ = 2, and q infinite. In this cafe, the 
value of the feries will be 1.072, and the num- 
ber anfwering to this logarithm is not greater than 
2.92. The fluxion, therefore, of Cf, when greateft, 
cannot be three times the contemporary fluxion of 
Frj from whence it follows that the fluxion of 

muft be greater than the fluxion of . 

It is eafy to fee how thefe demonftrations are to be 
varied when q is lefs than /, and how in this cafe fimilar 
conclufions may be drawn. Or, the fame conclu- 
fions will in this cafe immediately appear, by chariging 
p into q and q into p, which will not make any differ- 
ence in the demonftrations. 

In the manner fpecifled in this Article we may al- 
ways find within certain limits how near the value of 
comes to the arithmetical mean between F / andi 
C/, which limits grow narrower and narrower, as 

4 ' p 
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p and q are taken larger, or their ratio comes 
nearer to that of equality, ’till at laft, when p and q 
are either very great or equal, coincides with 
this mean. Thus, if either pet qh not lefs than 
10 j that is, in all cafes, where it is not pradticable 
without great difficulty to find the required chance 
exadly by tlie firft rule, Ql will be greater than the 
fourth, and lefs than the fifth of feven arithmetical 
means between C f and F t. 


27. The arithmetical means mentioned in the laft 
Article may be conceived as ordinates deferibing areas 
at the fame time with Qj; and what has been 
proved concerning them is true alfo of the areas 
deferibed by them compared with R Q. 


28, If either/ or S' is greater than i, the true chance 
that the probability of an unknown event which has 
happened^ times and- failed q in p+q or n trials, 

fhould lie fomewhere between 4* ^ 

— 2; is lefs than 2 S, and greater than S 4* 

2 X1 — —a Egg 
— . If either p ot q is 

1 4. E 4- E // 

greater than 10, this ch ance is lefs than 2 S, and 
X X 1 — 2 E — 2 E 


grsatfiT than X 4 “ 


I 4 _ ^ E 4 " ^ 


TJus 


Ttz 
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This is eafily proved in the fame manner with Art. 
12, 23, 24. 


That it may appear how far what has been now 
demonftrated improves the folution of the prefent 
problem, let us take the filth cafe mentioned in the 
Appendix to the Eflay, and enquire what reafon there 
is for judging that the probability of an event concern- 
ing which nothing is known, but that it has happen- 
ed 100 times and failed 1000 times in iioo trials, 

lies between ^ 7^* fecond 

rule as given in Art. 1 2. informs us, that the chance * 
for this muft lie between .6512, (or the odds of 186 
to 100) and .7700, (or the odds of 334 to 100). But 
from the iaft Art. it will appear that the required 
chance in this cafe muft lie between 2 2, and 

I — E 2 E / 


2 -f S X 


I -V- E ’ 

10 n 


or. 


between 


.6748 and .7057 j that is, between the odds of 239 
to 100, and 207 to 100. 

In all cafes when z is fmall, and alfb whenever 
die difparity between p and q is not great 2 2 is almoft 
exadly the true chance required. And I have reafon 
to think, that even in all other cafes, 2 2 gives the 


* In the Appendix, this chance, as dircovered by Mr. Bayes’s 
fecond rule, is given wrong, in confequence of making «* equal 

to , whereas it fhould have been taken equal to 

p ^ 2^5 


M appears from Article 8 . 


true 
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true chance nearer than within the limits now deter- 
mined. Bat not to purfue this fubjed any further ; 
1 ihall only add that the value of 2 S may be always 
calculated very nearly, and without great difficulty j 

for the approximations to the value of E a and 

oftheferies«-J5^’ 4 - — * 

3 . 2 5 . 

given in the Eliay, are fufficiently accurate in all cafes 
where it is neceffary to ufe them. 

* In the exprcffion for this laft approximation there is an 
error of the prefs which fliould be correded j for the lign be- 
fore the fourth term fliould be — and not + • 
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LI 11 . Account of a remarkable Meteor fem 

Oxford, March 5, 1764, In a Letter 
to the Rev. fhomas Birch, D. D. Se- 
cretary to the Royal Society y from the Rev. 
John Swinton, B. D. F. R. S. Member 
of the Academy degU Apatifti at Florence, 
and of the Etrufcan Academy of ‘Cortona 
in Tufcany, 

Good Sir, 

Read Dec. 6 , 0 M I N G out of Chrift-Church 

common-room into the great qua- 
drangle, on Monday, March 5th, 1764, about 7^ 
30' P. M. I obferved, with fome furprize,' a general 
brightnefs in the air, much fuperior to that of the 
full moon i though the heavens were then in fome 
meafure overcaft, and the moon only three days old. 
This ‘unufual and very remarkable illuftration of the 
atmofphere continued the whole evening, tliough 
nothing farther meriting any particular regard (at leaft: 
nothing that I either faw or heard of) for two or three 
hows occurred. But throwing up my bedchamber 
fafh, a little before eleven o’clock, I uncxpcdedly 
difeovered a moft glorious and exceedingly refplendent 
white [Tab* XVIII.] column in the fouthern part of 
the heWfphere, which in luftre furpafled every thing 
*of the fame kind that I had ever feen before. The 
bafe of this column feeraed to be between twenty 
-and. thirty degrees diftant from the horizon, and was 
many degrees broad. The meteor alcended gradu- 
ally sisax ihirT idegree^ paffing to the S. of the 

jcenith. 
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zenith. It was much narrower at the vertex than 
the bafe, and confequently approached fomewhat to- 
wards a pyramidal form. It remained a few minutes 
in a fixed and'permanent ftate, after it had arrived 
at its greatefi: altitude, and was completely formed. 
About n’" 15' P. M. it grew fainter, and much lefs 
vivid ; and there then darted from it towards the W. 
feveral whitilh rays and corufcations. At 11’' 20' the 
lucid column was barely vifible, declining apparently 
fouthward, and foon after totally difappeared. I 
went to bed at 1 1'' 30' P. M. when the atmofphere 
was covered with the fame kind of luminous 
vapour, tliat before the formation of the bright Co- 
loffean pillar had appeared ; and, in the Southern part 
of the hemifphere, diverfified by undulations of 
Alining matter, that exhibited a moft beautiful and 
agreeable fcene. 

It may not be improper here to remark, that a 
meteor, called an Aurora Borealis^ was leen at Lilbon, 
according to * one of the public papers, the very fame 
might. It is faid to have lafted about four hours, and 
•to have engaged the attention of the philofophers 
there. As from the fimilarity of certain circum- 
ftances it might have been denominated an Airora 
Borealis, though appearing in the fouthern part of 
the heavens, as that I obferved aflually did 5 a more 
particular and diftind: account of this phsenomenoa 
might poflibly enable us to determine, with Ibme de- 
gree of probability, whether or no it was the fame 
with that by me here fo imperfedly defcribed. 
Could the identity of thefe meteors be clearly evinced, 
or indeed rendered' probable, feveral curious corolla- 
* Lloyd’s Evening Poji, 
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ries, relative to the altitude, motion, velocity, &c. 
and even the very nature itlelf, of that I had fo tranf- 
icnt a view of, might perhaps be deducible from it. 

Inflances of Aurora Auftraks^ at leaft in our part 
of the world, are immenfcly rare. At prefent that 
obfervcd by John Martyn, M. D. F. R. S. and Pro- 
feffor of Botany in the Univerfity of Cambridge, 
only occurs. The account of this very uncommon 
appearance, tranfmitted by that ingenious gentleman 
to the Royal Society, and publifhed by them in the 
Pbilojbphical 'franfa&ions highly merits the atten- 
tion of the curious meteorologift. This phsenome- 
non, feen by him, January 23, 1749-50, and that 
of which I now fend you fo imperfedt a defcription 
in feveral refpedls pretty well agreed j but in others, 
which it would be fuperfluous even to touch upon 
here, almoft totally differed. Some of the f public 
papers informed us, that an extraordinary phaeno- 
. menon was obferved in the air at London, the pre- 
ceding night, viz. March 4, 1764 j which in a few 
particulars refembled that of wnich I have taken the 
liberty to communicate to you a fhort account in this 
letter, but in the reft thofe two meteors were difli- 
milar enough. Perhaps thefe Aurora Aujiraks may 
feme time or other hereafter be more frequent than 
hitherto they have been, and by certain new circum- 
ftances attending them farther elucidate the theory of 
this fpccics of meteors j the true caufe of which, not- 
withftanding the labours and refearches of feveral 

* Phihf, TranfaS* Vol, XLVI. p. 319. 

f The St James’? CbronUUj N® 468. 
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learned men, feems not yet to be perfedly known. 
I am, with all polSble confideration and efteetn, 

S I R, 

Your much obliged, 

and moft obedient fervant, 

Chrift-Churcb, Oxon. JoHn SwintOH. 

Aug, 22, 1764. 


LIV. ExtraB of a Letter from Mr. John 
Horfley, Fourth Mate on board the Glatton 
Eaft-India Ship^ to the Rev, Mr. Nevil 
Malkelyne, F. R. S. dated Batavia, Nov. 
16, 1763, giving an Account of his 

OhfervationSy at Sea^ for finding out the 
Longitude by the Moon, 

Dear Sir; 

Read Dec. I j, ‘TT'OU was fo good as to exprefea 
1764. j|^ defire of hearing from me, by 

every opportunity, during the time of my voyage; a 
requeft that I lhall always comply with, with a great 
deal of pleafure. 

I have the misfortune to inform you of our having 
loft our paflage to China, the original occafion of 
which was our late departure from England. We 
Vox.. LIV. • U u arrived 
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arrived at Bencoolen July 29^ where we were de- 
tained till the I3tli o{ September. We found the 
winds ftrong fet againft us in the China feas, which 
obliged us to bear away for this place. 

I Ihall now give you an account of the obferva- 
tions I have made, fince I have been out, and the 
fuccefs attending them- 

We failed from Spitliead March the 8tb, 1763 ; 
the 19th I had four obfeivations of the diftance of 
the Moon from the Sun j by taking the medium the 
longitude agreed exadly with that by account. The 
2iil I had another obfervation, and, the fame day, 
faw the ifland of Madeira, the body of which, ac- 
cording to this and the former obfervations (they 
agreeing exadlly) I made to lie if 18' weft of Lon- 
don, which differs only 1 8 minutes from what it is 
laid down in the chart. The fuccefs I met with in 
this firft attempt gave me great fatisfadtion, and made 
me continue my obfervations regularly to the ifland 
of St. Paul’s, which we made July 5. The day be- 
fore I had, three ohforvatioss of the diftance of the 
Moon from the Sun. July the 5,th, tfee body of the 
ifland bearing by the azimuth compafs S. 27° W. 
diftance fix leagues, the iky remarkably clear and fine, 
and the ftiip having haidly any motion, circumftances 
all in my favour, I took nine obfervations of the diftance 
of tlie Moon from the Sun, the caj^ain and^ chief 
mateaftifting me in taking the altitudes, I divided 
thfiim into three fetts, and worked from the medium of 
every three j by which I made the longitude of the 
Chip aa follows, 75" ic', 75“ 25', 74“ 40'. The 
three obfeivations, I toolc the day before, made the 
longitude of die ftiip 74’ 38' and 73“ 32' which 

brought 
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brought forward to the noon of July the 5th made 
75“ 45' and 74° 39''. Taking the medium of the 
whole five fetts I made the longitude of the fhip at 
noon 75° 8' 48'’'' eaftof London. Subftradting from 
thence the diference of longitude, the bearings and 
diftance of the illand gave = 8' 37" weft, I made 
the longitude of St. Paul’s 75° o' ii" eaft of Lon- 
don, and 58“ o' 11" from the Cape of Good Hope. 
By my account kept from an obfervation taken June 
the i8tb, I made it 73° 35' eaftof London, and 
56° 35' from the Cape, which differs 1° 25' from 
what I make the true longitude : moft of the ac- 
counts on board were between two and three degrees 
to the weftward of mine. The longitude of this 
illand having never been determined by any other 
method than the runs of ftiips to the Cape, there 
are hardly any two charts or books that lay it down 
alike, they differing from 71° to 74® in their ac- 
counts, which made me put little dependance upon 
any of them. 

On our arrival at Bencoolen I took three dbferva- 
tions of the diftance of the Moon from the Sun, in 
the road, by which I made Fort Marlborough to lie 
in 103° 50' 45" eaft of London. 

I was on Ihore five or fix days in hopes of getting 
fome obfervations of Jupiter’s Satellites, but was dif- 
appointed by the cloudinels of the nights } fo that I 
got nothing for my pains but a fever, which had nigh 
coft me my life, terminating at laft in an intermiting 
one, which has continued with me ever fince, nei- 
ther does it feem to have any inclination to leave mb 
at prefent* 
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I have faved all the obfervations I have made, and 
the work of them, which I (hould have fent you a 
complete copy of, if I had been well enough to have 
tranlcribed them. 

I am. 

Yours, &c. 

John Horlley. 

** Mr, Horlley, whofe Ikill and* diligence are bet- 
*< ter evinced by his own account than by any enco- 
miums I can give them, made ufe of a quadrant 
** made by Mr, Bird, and my Britifli Mariner’^ 
** Guide, for determining the longitude of the fliip 
<< at fea, 

N. Mafkelyne. 


LV. Account of a remarhahh Meteor 
feen at Oxford, April 33, 1764. In a 
hotter to the Rev* Thomas Birch, D- D, 
Secretary to the Rtyal Society , from the 
Rev, John Swinton, B, D, F. R. S, Mem- 
ber of the Academy degli Apatifti at Flo- 
rence, and of the Etrufcan Academy of 
Cortona in Tufcany. 

Good Sir } 

Read Dec. 13, "TTrAVIN G taken a turn on the Parks, 
1764, Qf Public Univerfity-walk here, on 

Monday April 23, 1764, towards the decline of the 
afternoon } I made a vifit to a friend in town, with 

whom 
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whom I have now and then an article of bufinefs to 
tranfaft. Upon my return home, about S’* lo' P. M. 
looking over the houfes oppofite to Alban-Hall j I 
obferved a very remarkable kind of light, forming 
the reprefentation of an exceeding bright erepufeu- 
Jum, or expanded body of vapour, which diffufed 
itfeif over all the northern part of the hemilphere 
that prefented itfeif to my view. This I looked upon 
as a prelude to an Aurora Borealis, in fbme form or 
other. But as fuch appearances are pretty common 
here, efpeeially of late years, I then paid no great at- 
tention to it. About S'* 55', not thinb’ng of what I 
had feen, I threw up my faih, and accidentally call my 
eye towards the N. W. where, to my very great fur- 
prize, I dilcovered a luminous arch, [Tab. XIX.] 
extending itfeif to the oppofite part of the heavens* 
fomewhat refcmbling an Iris, but of a bright white co~ 
lour. I then went out into the ftreet, traverfed part 
of the town, and found the arch both in the N. W, 
and S. E. to be nearly terminated by the horizon j, 
fo that it feemed to be almofl perfeftly femicircular, 
and confequcntly in a manner to biffeA the hemi- 
Iphere, when completely formed. The meteor was 
not exactly ere^l, but afeended obliquely, declining 
a little to the N. of the zenith. It was extremely 
narrow, in breadth fcarce exceeding two degrees. 
It’s edges towards the S. E. were not fo well 
defined, but fomewhat jagged and unequal. From 
9** to 9** 15' it exhibited a moft vivid refplendent 
whitencls, fuch as, I believe, was hardly ever oh- 
ferved before. During that term, the phjenomenoa 
feemed altogether fixed and peimanent, without in- 
creale or diminution, without any apparent motio;i 
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of the whole, and indeed almoft without the leaft 
external variation. An internal undulating motion of 
the particles conftituting the white luminous matter of 
the arch was ncverthelcfs difcerniblc, from the firft 
to the laft moment of it’s exigence. No ftars were 
vifible through the vapour itfelf, but two or three 
appeared at a fmall diftance from it. Thcfc, how- 
ever, were much obfeured by the interpofition of 
fome thin whitifli clouds, with which that part of 
the atmofphere was at this time covered. Not the 
fainted: traces of a proper Aurora Borealis, either 
before the firft appearance, during the continuance, 
or after the exfmdion of the meteor, were to be feen. 
Several young people were viewing it, when I went 
into the ftreet j who feemed, according to cuftom, 
not a little alarmed at fo unufual a fight. One of 
them told me, that the arch began to be form- 
ed about a quarter before nine. In other parts of the 
city this wonderful phaenomenon was likewife ob* 
ferved, both by townfmen and members of the Uni- 
verfity, not without fome degree of aftoniflhment and 
furprize. A little paft nine o’clock the extremities of 
the arch grew faint, as did foon after the whole body 
of the luminous vapour itfelf. About 9** zq' the 
fummit, or higheft part, of the arch, a few degrees 
to the N. of the zenith, only remained} which con- 
tinued gradually decreafing ’till zy', when the 
whole totally difappeared. 

With regard to the weather, the morning of the 
23d was dark and lowring 5 but the remainder of 
the day, from io'‘ 45' A. M. to fun-fet, was bright 
and clear, though cold out of the fun. The wind 
"till fix P. M. was northerly, and blew pretty fcefti, 
H I hut 
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but then came about to the N. W. From that rime 
to 8^ 1 5' P. M. it gradually decreafed, and was fuc- 
ceeded by almoft a perfed calm, the leaft breath of 
air being then fcarce perceptible. During the conti- 
nuance of the meteor, this calm remained} and after 
the extinction of it, the weather was confiderably 
milder than before. The 24th was a warmer day 
than any we had had fince the month commenced, 
the fun irradiating us from morning ’till evening with 
his falutary rays. The whole hemifphere and the 
horizon this evening were clear and ferene, the fir- 
mament being but flightly interfperfed with thin 
whitifh clouds. That part of it near the horizon 
was tinged with a moft beautiful red colour. The 
fun, juft before he emerged out of our hemifphere, 
perfedly relembfed a gfobe of fire. 

I have not yet been able to meet with an inftance 
of a fimilar phaenomenon in any phyfiological papers, 
pufelilhed before the year 1750. But accounts of two 
or three meteors fomewhat refembling that above de- 
fcribed, in oux Fhilofophical 'TranfaBions then oc- 
curred. However, that of the 23d of April, 1764* 
differed from one of thefe in it’s extent, as well as 
the inconfiderable breadth of the zone forming the 
arch,' and the bilfc<ftion of the hemifphere. From 
dfeT others it was fiifficiently diftinguiilied by it’s moft 
vivid refplfendent whitenefs, without any ftiort, white, 
viiiirating^ columns attached to it j eipecially, as it 
was, neither preceded, attended, nor followed by 
any ftreamihg luminous rays, or corufeations. I 
cannot help therefore confidering this as a fii^lar 

* Philifo^h.TrsnfaS.VohXLVI^ p. 345. 346, 342, 64^* 

€49. 



[ 336 ] 

fort of phsenomenon, never hitherto honoured with 
an adequate defcription. If it Ihould appear to the 
Royal Society in the fame light, they will excufc the 
trouble given on this occafion by, 

S I R, 

Your much obliged, 

and moft obedient, 
humble fervant, 

Chrift-Church, Oxon. 

Aug, ip, 176^ John Swinton, 


LVI. Som Remarks upon the Equation of 
Time, and the true Manner of computing 
it* By Nevil Maikelyne, A* M* Eellms 
of Trinity College, Cambridge, and 
R R. S. 

Read Dec. 13, HE S E remarks were wrote above 
1764. g twelve-month ago, and would 

have been then communicated to the Royal Society, 
had not my voyage to Barbados prevented it. Since 
my return from thence, I find mrt of the miftakes 
here pointed out acknowledged and corrected by 
M. Delalande, in his Treatifo of Aftronomy lately 
publiflied, to whom I remember to have communi- 
cated my ideas on the fubjcdl, when he was in 
^England. Neverthelefs, as the error arifing from 

taking 
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taking the equation of the equinodial points into 
the account ftill remains uncorre6ted by him j and 
as I flatter myfelf, that what is faid here may tend to 
fet the whole matter in a clear light, I apprehend 
the publication of thefe remarks may flill be proper- 
The French Almanack, called the Connoiflance des 
Mouvements Celeftes, hath been defervedly efteem- 
ed by aftronomers, as the moft complete publication 
of its kind. Its prefent learned editor M. Delalands 
hath rendered its ufe more extenfive by making t,he 
calculations from the lateft and mofl: approved tables, 
and alfo adding fuch explanations of them, as, at 
the fame time, lay open before his readers the moft 
confiderable improvements of modern aftronomy. 
Neverthelefs, as the beft mathematicians are not in- 
fallible, fo I have reafon to think I have difcovered 
fome errors in M. Delalande’s method of computing 
the equation of time in this ephemeris, or, which 
comes to the lame thing, the mean time, at the in- 
ftant of apparent noon. 

M. Delalande fays, page of the Connoiflance for 
1760, which he repeats in the publications of other 
years, that, « to calculate exadlythedifference between 
« mean and true time (that is to fay the equation of 
time) at the inftant of apparent noon, the fum of 
« the equation of the fun’s centre, the difference 
“ between his longitude and right afeenfion, the lunar 
equation, the equations of Jupiter and Venus, and 
« that of tlae preceflbn of the equinoxes, with their 
** proper figns, muft be converted into mean folar time. 

He adds, that it was impoflible, before this time, 
« to obtain the eqpatbp of time exadly j ift, becaufe 
** hitherto no account has been made of the four 
VoL. LIY. X X « little 
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“ little equations, the fum of which may produce 
** above three fcconds of time ; adly, becaufe it has 
been the pradice to convert the equation of the 
fun’s centre, and the difference between his right 
*' afeenfion and longitude into time of the Primum 
“ Mobile, inftead of converting them into mean 
“ folar time, which, fays he, may produce an error 
“ of two feconds and a half} 3dly, becaufe the 
equation of the fun’s centre was not known ex- 
“ adly 'before, every minute of which anfwers to 
“ four feconds in the equation of time.” 

I readily agree with M. Delalandc, that the equa- 
tion of time could not be had fo exadly formerly, as 
it may now, when we have a much more exad 
theory of the fun, and are lately made acquainted 
with new equations of his motion. I cannot, how- 
ever, afTent to his pofition, that the equation of the 
cquinodial points is to be taken into this account, 
together with the other equations, fince this is not an 
inequality in the fun’s motion, but arifes from a mo- 
tion of the equator itfelf j yet of fuch a kind as can- 
not accelerate or retard the coming of the fun, or 
any ftar lying within the tropics, to the meridian, by 
above a quarter of a fecond of time. This will, 
perhaps, appear in a good meafure plain, if it be 
confidered, that the diurnal motion of the earth 
round its axis is neither accelerated nor retarded by 
the adion of the fun and moon in producing the pre- 
ceflion of the equinoxes, and variations of the incli- 
nation of the earth’s axis to the ecliptic. The efFed 
of thefe adions is, that the terreftrial pole, each day, 
defcribes a flnall arc of a circle about the centre of 
the earth, in the plane of a celeftial meridian pafBng 

through 
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through the fun or moon, or rather one between 
both} and, confquently, the equator of the earth 
has its motion in its own plane neither accelerated 
nor retarded, but obtains a new motion, wnofe axis 
is one of its own diameters. This is the true origin, 
as well of the minuter and periodical nutations, as 
of the regular and perpetual motion of the earth’s 
axis about the pole of the ecliptic, obferved in all 
ages, on which the continual pieceffion of the 
equinoxes depends. 

But, to illuftrate more fully the point in queftion, 
let P, lee fig. reprefent the north pole of the 
celeftial equator, which fuppofe to be tranflated, in 
any certain time, from P to Q, through the fmall 
fpace P Q, upon the meridian P D, by the aftions 
of the fun and moon } let A be the equinodial point 
of aries, and S the fun orftar. It is evident, that, 
as the rotation of the earth round its axis is no way 
alFeded, the tranllation of the celeftial pole from P 
to Oblong the arch P Q, of the celeftial meridian 
P D, will occafion no alteration in the time of any 
given meridian of the earth coming to the fixt ce- 
leftial meridian P D, nor confequently iu the time of 
the fun or ftars, when l^ng in this meridian, ap- 
pearing to pafs the meridian of the given place} 
contrary to what Ihould follow from the method of 
computing the equation of time, ufed in the Con- 
noiflance des Mouvements Celeftes } according to 
which, as long as the equation of the equinoxes is 
any thing, the equation of time muft be affeded 
thereby, and confequently the abfolute time of the 
fun’s pairing the meridian. 


Butj 


XX2 
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But, if the fun or ftar lie not in the celeftial meri- 
dian P D, but in fome other meridian P S, at S, 
then the fpherical angle S P D is the dillance of the 
fun from the meridian P D, when the pole is at P, 
and S OP is his diftance from the fame meridian, 
when the pole is tranflated to Let P T, QJT, 
meeting in T, be tangents of the meridians PS, 
Q^, in P and Qj T QJD being the external angle 
of the reftilineal triangle T P Q, the angle P T 
is==TQP~TPD = SQD-~SPD, and, 
therefore, is a meafure of the alteration of the time 
of any meridian of the earth’s coming to the fun at 
S, produced by the tranflation of the pole from P to 
Qi Now the fine of P T Qjs to the fine of T P Q, 
as P Qjo T Qj whence, calling the radius unity, 
and taking P Q, on account of its Imallnefs, = the 
fine of P Q, and the angle P T Q^= the fine of 

■r.n-i/’v V PQ_X line T P Q, , 

P T Q, we have P T ^ ^=the 

tranflation of the pole x the fine of the right af- 
cenfion of the fun or ftar reckoned from the meri- 
dian in which the pole moves, -r- the tangent of the 
polar diftance, or, which is the fame thing, x the 
tangent of the declination. Therefore, as P Q, 
arifing from the nutation of the earth’s axis,_ never 
exceeds 9''' the greateft value of P T Q,, for the 
fun can never exceed 9''' 4 : X tangent of 23* 4 t^t® 
fun’s greateft declination, = 4", i which anfwcrs to 
about 4 of a fecond of time : and fo much, and no more, 
may the fun come fooner or later to tlie meridian, 
on account of the nutatbn of the earth’s axis; 
whereas, if the equation of the equinoxes was to be 
applied diredly in the computation, according to 

M. Delalande’s 
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M. Delalande’s method, it would fometimes, namely 
when at its maximum of i8", produce nearly i 4. 
fecond of time. 

But, tho’ this demonftration maybe admitted to be 
juft, yet it may perhaps be alked, wherein lay the fault 
of the method of computation here cenlured, and 
whether the time of the fun’s coming to the meri- 
dian is not regulated by his right afcenfion ? It may 
alfo be thought requifite, that the true manner of 
computing the equation of time, from the fun’s 
right afcenfion, fhould be ftiewn. 

Firft, let it be obferved, that when the pole is at 
P, A is the equinodlial point, and, when the pole 
is tranflated to Q, fome other point B is the equi- 
noSia! point : therefore the fun’s mean right afcen- 
fion UP A is reckoned from A, and his apparent 
right afcenfion B Q^, computed from his longitude, 
corre<fled by the equation of the equinoxes A B, or 
B S, is reckoned from another point B. Now the 
equation of time is proportional to the difference be- 
tween the fun’s mean and true right afcenfion, both 
reckoned from the fame point j fo that if the fun’s 
mem right afcenfion is reckoned from A, his apparent 
right afcenfion, in this cafe, fhould be reckoned from 
A too 5 or if the apparent right afcenfion is reckoned, 
more properly, from the apparent right equinox B, 
his mean right afcenfion, for this purpofe, fhould be 
reckoned from B likewife. For it is plain, from 
what has been faid above, that no fmall motion of 
the pole P can at all affedt the abfolute time of a 
ftar in the equator’s coming to the meridian of any 
place i for, the tangent QJT then becoming infinite, 
the angle P T Qj^anifhes j therefore the mean equi- 
nox 
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nox A will come to the meridian at the fame inftant 
of abfolute time, as if the pole had not been 
tranflated from P to Qj and the difference of time 
between the fun S coming to the meridian, and a 
fiiiflitious fun U, fuppofed to move uniformly in the 
equator, with a motion equal to the fun’s mean mo- 
tion in longitude, or the equation of time will be there- 
fore meafured by A A P U, the difference of 

their right afcenfions reckoned from the fame point 
A. It will alfo, by the like reafoning, be meafured 
by B QJ ^ B P U, the difference of their right afcen- 
fions reckoned from the fame point B ; for B being 
the equinox, when the pole is at Q, the abfolute 
time of the point B paffing the meridian of any 
place will remain the fame as if the pole had conti- 
nued at P j whence the propofition eafily follows, in 
like manner as above. 

It may be now proper to fliew how the equation 
of time, as affeded by the nutation of the earth’s 
axis, ought to be computed. This may be done two 
ways. The “ firft follows from what has been juft 
“ laid down : corred the mean right afcenfion of 
“ the fun U P A, by the precefiion of the equinoxes 
« in right afcenfion APB (which is always to the 
“ precefiion in longitude B A, as cofine of the obli- 
“ quityof the ecliptic, to the radius, or as 12 to 
“13 nearly) the difference of the fun’s mean right 
“ alcenfion thus correded BPU, and the fun's appa- 
« rent afcenfion B QJ, turned into time, is the true 
“ equation of time.” 

Otherwife the effed of the nutation of the earth’s 
axis upon the equation of time, if thought deferv- 
ing notice, as it can never exceed of a fecond of 

time. 
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time, might be computed from the angle P T 
= P Qj< fine of T P D -4- T Q, which, fuppofing 
the nutation of the pole to be performed in a circle, 
whofe radius is 8", or a mean between the two con- 
jugate femi-axes of the ellipfis, in which it really 
moves, is = 8" x tangent of the fun’s declination 
X cofine of the difference of fun’s right afcenfion, 
and the longitude of the moon’s afcending node. 

But this is not the only miftake in the computa- 
tion of the equation of time in the Connoiffance des 
Mouvements Celeftes, though it may exceed one 
fecond of time. M. Delalande fays that the fum of 
the equation of the fun’s centre, the difference be- 
tween his longitude and right afcenfion, and the 
fum of the four little equations, muff be converted 
into mean folar time, in order to find the equation 
of timej and adds, that no exadl equation table 
could be had, before this time, for three reafons, 
one of which is, that it has always been the pradtice 
to convert the equation of the fun’s centre and the 
difference between his longitude and right afcenfion 
into time of the Primum Mobile, inftead of mean 
folar time, which, fays he, may produce an error 
of 2 4- fcconds. 

Now I rauft here freely own, that as I could not, 
without feme reludtance, and only from the fulleft 
proof, allow all the mathematicians and aftronomers, 
before this time, to have been miftaken in the man- 
ner of converting the quantities above-mentioned 
into time, fo I can find no reafon to conclude fo 
from what has been cited above : on the contrary, 
from a full confideration of the fubjeft, I apprehend 
the method hitherto ufed by the mathematicians to 
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be juft, and that the author has himfelf fallen into an 
equal miftake with that of which he accufes them* 

But, in order to fet this matter in a clearer light, 
it will be firft neceflary to confider motion and time, 
relatively to each others for, except this be doise, it 
will be impoffible to underftand any thing precife 
from converting a certain number of minutes and 
feconds into mean folar time, or time of the Primum 
Mobile. 

There are three different kinds of time ufed by 
aftronomers, fidereal time, apparent folar time, ^nd 
mean folar time. The interval between the tranfit 
of the firft of Aries acrofs the meridian one day, and 
its return to it the next day, is called a fidereal day, 
which is divided into >24 equal parts or hours, and 
the hours into minutes, This time is fhewn by 
a clock regulated to agree with the tranfit of the ftars 
acrofs the meridian. The interval between the 
tranfit of the fun acrofs the meridian one day, and 
his tranfit the next day, is called an apparent folar 
day, which is Q.vided into hours, minutes, fife, of 
apparent time. The folar day, it is manifeft, and 
its hours, minutes, &c. are of different lengths,^ at 
different times of the year : on account of which 
inequality, a geed clock, which keeps equal time, 
cannot long agree vt'ith the fun’s motion, which is 
unequal. Therefore, aftronomers have devifed an 
imaginary time, called mean folar time j which is 
what would be pointed out by the fun, if his motion 
in right afeenfion from day to day was uniform, or, 
in other words, it is what would be pointed out by a 
fidlitious fun or planet foppofed to move uniformly 
in the equator, with a motion equal to die mean 
A motion 
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motion of the fun in longitude, its diftance from the 
fiift point of Aries (meaning hereby the mean equi- 
nox) being always equal to the mean longitude of 
the fun ; and as apparent noon is the inftant of the 
true fun’s coming to the meridian, fo mean noon is 
the inftant at which this fiditious planet would come 
to the meridian. The interval between its coming to 
the meridian on any two fucceffive days is a mean 
folar day, which is divided into hours, minutes, Gfc. 
of mean folar time; all which it is manifeft willpre- 
ferve the fame length at all times of the year. 

The equation of time, at the inftant of apparent 
noon, or of the fun’s palling the meridian, being 
equal to the difference between mean time and 12 
hours, is alfo equal to the interval between the mean 
and true fun’s palling the meridian exprelled in mean 
folar time : to find which, we have the diftance of 
the mean fun from the meridian, at the inftant of 
apparent noon, equal to the difference between the 
fun’s apparent and mean right afeenfion (both reckoned 
either from the mean or apparent equinox) which 
may be called the equation of right afeenfion. The 
queftion, therefore, comes to this. How many mi- 
nutes and feconds of mean folar time doth the mean 
fun take to move this diftance up to or from tlie 
metidian ? Aftronomers hitherto have allowed i mi- 
nute of time to every 1 5 minutes of right afeenfion, 
and fo in proport’on; and, I apprehend, juftly too; 
for does not the mean fun, in returning to the me- 
ridian, deferibe 360° about the pole in 24. hours of 
mean folar time ; whence it is plain, that his depar- 
ture from the meridian is at the rale of li" to i 
hour, and 15^ to i minute of mean folar time. 

VoL. LIV. Y y Therefore 
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Therefore aftronomers have not converted tlie equa- 
tion of right afcenfion into time according to the 
motion of the Primum Mobile ; for, the equation of 
time being mean folar time, and the motion of the 
Primum Mobile being compleated in 23 H. 56 M. 
4S. of mean folar time, therefore 15® motion of 
the Primum Mobile does not anfwer to i hour of 
mean folar time (though it does to i hour of fidereal 
time) but to the 24th part of 23 H. 56 M. 4 S. or 
59 M. 50 4. S. And it appears, that the equation of 
time in the Connoillance des Mouvements Celeftes 
has been computed in this manner, and the table in 
the 79th page of the Connoiffance for 1761 has been 
made ufe of, entitled, “ A table to convert into de*- 
grees the time of a clock regulated according to the 
** mean motion of the fun.” The degrees of this ta- 
ble are evidently degrees of the Primum Mobile, 
1 hour of mean folar time giving 15° 2' 27,8", 
which anfwers to the motion of the ftars from the 
me-idian, but not to the mean motion of the fun from 
thence, which is 15° to i hour of mean folar time : 
whence it appears, that this writer hath evidently 
fell into the miftake of taking motion or fpace of the 
Primum Mobile, inftead of the mean motion of the 
fun from the meridian j an equal miftake to that of 
which he erroneoufly fuppofes former mathemati- 
cians to have been guilty, in computing the equation 
of 'time. So that the equation of time in this ephe- 
meris, befides the miftake aiifing from the taking 
in the equation of the equinodial points into the 
account, is conftantly too fmall in the proportion of 
24 hours to 23 H. 56 M. 4S. or of 366 to 365, or 
too fmall by i fccond upon every 6 minutes or the 

equation 


4 
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equation of time : and the miftake of 2 ^ feconds, 
which was fuppofed to be found in the old manner 
of reducing the equation of right afcenfion into time, 
really takes place in this new method j which, added 
to I fecond of time, arifing from the miftake in 
taking the preceffion of the equinoxes into the ac- 
count, produces 3 4 . feconds, an error which, I ap- 
prehend, the aftronomical equation tables ufed fince 
Mr. Flamftead’s time have but rarely exceeded. 

To fome, who are not well acquainted with the 
prefent improved ftate of aftronomy, the difference 
in qucftion may feem a matter of indifference, and 
too trifling for notice. But, if truth is the objed of 
all our enquiries, why flioold we wilfully go befide it 
in the fmalleft matters ? And is it not a juftice due 
to paft aftronoraers, to whom we owe the founda- 
tions of all our knowledge, to vindicate them even 
from the fmalleft cenfure, which they do not appear 
to deferve ? At the fame time, I flatter myfelf, that 
the learned editor of the Connoiffance des Mouvements 
Celeftes, and alfo the friends of the late illuftrious Abb 6 
de la Caille, who, I believe, was inadvertently the 
firft author of this miftake, will take no offence at my 
endeavouring to clear up a point, which they, doubt- 
Icfs for want of having given fufiicient attention to, 
feem to have iniftaken : fince, truth being the com- 
mon objed of all our purfuits, we ought candidly 
to accept as well the affiftance we receive from each 
other for bringing us into the right road, when we 
happen to have ftrayed from it, as for helping us 
forward on our journey. 

The Figure referred ie in p. 339* he T ab. XX. 

y y a LVII. 4iro- 
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LVII. AJlronomkal Obfervations made at 
the IJland of St, Helena, by Nevil Mafke- 
lyne, M, A, Fellow of Trinity College, 
^mbridge, and F, R. S, 

T o 

THE RIGHT HONOURABLE 
The Earl of MORTON, President, 

AND 

The Fellows of the Royal Society, 

THE 

Following Obfervations made, when I was employed, 
by their Appcantraent, at St, HELENA, 
ARE 

Moft refpeafully prefented, by. 

His LcMrdfhip’s, 

And the Royal Society’s, 

Mofi: obedient, 

, , Humble Servant, 

Nevil Maikelyne. 


THE 
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Read Dec. 20, 1 764 »l''" 1 “t H E following obfervatlons 
and Jan. 20, 1765. ^ taken with a refleding 

telefcope, of two feet focal length, made by Mr. 
Short (of a fimilar fize and conftrudion to thofe ufed 
in the obfervation of the Tranfit of Venus, by him- 
felf at Saville Houfe, by Mr. Green at Greenwich, 
and by Mcff. Mafon and Dixon at the Cape of Good 
Hope), with an equal altitude inftrument made by 
Mr. Bird, and a clock, with a gridiron pendulum, 
made by Mr. Shelton, an account of whofe going, 
at Greenwich, before my departure for St. Helena, 
and immediately upon my arrival there, is contained 
in Phil. Tranf. Vol. LII. Part II. Page 434. and the 
difference of gravity between thofe two places thence 
deduced. 

The almoft continual cloudinefs of the fkies, at the 
Ifland of St. Helena, renders it a very inconvenient 
place for the making of aftronomical obfervations, 
which I had the mortification to experience in lofing 
the fight of the exit of the planet Venus, from the 
iun s dife, on the 6th of June 1761, to obferve which 
was the primary motive of my going thither. I 
fhould have thought myfelf, in a great meafure, 
coropenfated for this mifchance, if I had been enabled, 
by the help of the ten foot feftor, provided me at 
the expence of the Royal Society, either to prove or 
difprove the cxiftence of a fcnfible annual parallax 
of the ftar Skius, fome reafons for the probability of 
which I laid before the Royal Society, in ajpaper flnoe 
pubUfhed in Phil. Traijf Vol LI. P.II, p. ^p^and, at 
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the fame time, offered a propofal for the difcovery 
of the fame, by obfervations of the zenith diftance 
of that ffar, ta be made at the ifland of St. Helena. 
But, unfortunately, when I came to fet up the fedtor 
there (which, through the tardinefs of the workman 
in finithing it, I had not had an opportunity of 
proving, as I had wifhed, before my departure from 
England) I foon found a ftrange irregularity in the 
obferved zenith diftances of the ftars, amounting to 
lo, 20, and fometitnes even 30 feconds. After 
having fatisfied myfelf, by various trials, that thefe 
great differences in the obfervations did not arife from 
any bending of the tube of the telefcope, which 
conftitutes the radius of the inftrument, or from any 
loofenefs in the objed-glafs, or inftability of the 
wooden three-legged ftand, which fupports the feftor, 
I, at laft, found the caufe of error to lie, where I 
had leaft fufpefted it, in the imperfedfion of the 
fufpenfion of the plumb-line (which is a fine filver 
wire) from the neck of the central pinj for, upon 
taking the loop of the plumb-line off the pin, and 
putting on again, after turning it half round, or 
putting on a new one, I found the plumb-line 
would apply itfelf to a different part of the limb of 
the fedor, commonly by 10, and frequently by 20 
feconds. This experiment, with the fame event, I 
had the honour of exhibiting before a committee of 
file Royal Society, for their fatisfadlion, as to the 
caufe of the failure of my intended obfervations, 
September 11, 1762, attheBritifti Mufeum. 

The irregularities in queftion evidently arofe from 
the fridion of the loop of the plumb-line againfl: the 
neck of the central pin j a fault, to which moft of 

the 
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the fedors, made before mine, have probably been 
liable. Indeed the fault became more glaring here, 
by the workman’s having made the diameter of 
the neck of the central pin fo large as ^„-th of an 
inch ; but that the errors cannot be entirely removed 
by leffening the neck of the pin, I can alTert from 
my own experience, having caufed a pin to be made 
with the neck only of an inch in diameter (and 
beyond that it cannot well be reduced) by which I 
ftill found an irregularity in the fufpenfion of the 
plumb-line, to the amount of j", a quantity, though 
fcemingly fmall, yet of great confequence in the nice 
obfervations to which this inftrument is generally 
applied, and which it is capable of taking to a pro- 
digious exaftnefs, when the fufpenfion of the plumb- 
line is accurately provided for. . Mr. Bird has con- 
trived one of fix foot length, for fettling the limits 
between Pennfilvania and Maryland, in which the 
plumb-line is adjufted fo as to pafs over againft, and 
bifled a fmall point at the centre of the inftru- 
ment. 

I cannot, on this occafion, omit remarking that the 
late learned Abbe de la Caille’s fedor, with which 
he made his principal obfervations, from fome of 
which T inferred the probability of an annual par- 
allax of Sirius, feems to have had a like fault with 
my fedor, as may be inferred not only from the 
differences in the obfervations themlelves, but alfb 
from the brief account of the fulpenfion of that in- 
ftrument, contained in a letter with which I have 
been favoured by M. Delalande from P aris, an extrad 
of which I prefented to the Royal Society, Vide 
Phil Tranf. Vol. LII, Part 2. Page 607, 


Let 
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Let me obferve alfo, that the 9 foot fedor, made 
in London by Mr. Graham, with which the gentle- 
men of the Royal Academy of Sciences at Paris 
meafured a degree of the meridian, at the polar 
circle, and afterwards a degree between Paris and 
Amiens, had, at the time of their making thofe ob- 
fervations with it, the fufpenfion of the plumb-line 
contrived after the fame manner as mine (whatever 
alterations may have fince been made in it) as ap- 
pears from M. De Maupertuis’s minute and accurate 
defcription of the faid inftrument, in his account of 
the meafure of the degree of the meridian between 
Paris and Amiens : for he theie fays, that the part of 
the central pin, on which the loop of the plumb- 
line was hung, refembled the meeting of two oppo- 
fite cones at their points j which is an exad: defcrip- 
tion of the form of ihe neck of the central pin of 
my fedor. But, though this capital defed in the 
fufpenfion of the plumb-line of my inftrument 
{which I could not corred, at St, Helena, for want 
of workmen and tools) prevented me from deciding 
the queflion concerning the annual parallax of Sirius j 
yet, as I am confeious, the want of faccefs did not 
arife from any fault of mine, I fhall endeavour to 
confole niyfelf for my difappointment, by the reflexion, 
that I may, at leaft, have contributed fomething to 
the benefit of aftronomy, by having difeovered, by 
my experiments, the imperfedion of the above- 
mentioned method of fufpenfion of the plumb-line 
in fedors, which no one ever fiifpcded before, and 
fo may be the means of preventing any more in- 
ftruments of this kind being conftruded in the like 

faulty 
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faulty manner, and confequently any future aftrono- 
mers being deceived in their obfervations. 

There ftill remained one objed worthy of atten- 
tion, which I had alfo propofed to the Royal Society, 
and received their encouragement to proceed in it. 
This was the obfervation of the horary parallaxes of 
the moon, by the difference of right afcenfion in 
time between the moon’s enlightened limb, and ftars 
near her parallel of declination : a kind of obferva- 
tion never before made to my knowledge, by any 
aftronomer, in a latitude fo near to the equator, as 
St. Helena i which, by determining the mean hori- 
zontal parallax in that latitude, infers alfo, by a pro- 
portion, which will come out fenfibly the fame upon 
any probable hypothefis of the figure of the earth, 
the mean equatorial parallax, which hath never yet 
been deduced in any manner fo nearly diredt. 

For the purpofe of making thefe obfervations, I 
was provided with a polar axis, fuitable to the la- 
titude of the place, on which my refieding telefcr jpe 
was mounted, and a particular additional eye-piece, 
having fine filver wires ftretched in the focus of 
the neareft eye-glafs. The cell containing the 
wires being moveable round about, by means of 
a ferew, it was eafy to caufe any ftar near the moon's 
parallel of declination to run exadly along one of 
the wires, which may be called the direding wire, 
from the centre to the extremity of the field of the 
telefcope. The exad inftants of the ftars paffing 
three wires placed perpendicular to the former, which 
may be called the horary wires, reprefenting fmall 
portions of horary circles, were noted by the clock 
VoL. LIV. Z z to 
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to the exaCtnefs of ^th of a fecond of time j as were 
alfo the inftants of the moon’s enlightened limb 
pafling the fame wires. It is manifeft that the 
difference of time, obferved by the clock, between 
the ftar and the moon’s limb paffing the horary 
wires, reduced to fidereal time, and from thence into 
parts of the equator, is the apparent difference of 
right afcenfion between the ftar and the moon’s limb 
paffing the horary wires. The fame obfervations re- 
peated after an interval of fome hours gave the pre- 
fent difference of right afcenfion between the ftar and 
the moon’s limbj whence the moon’s apparent mo- 
tion in right afcenfion, or the difference of thefe dif- 
ferences is known ; which fubfliadted from the 
moon’s motion in right afcenfion, in the given inter- 
val of time, owing to her proper motion in her 
orbit, computed, in the moft exaft manner, from 
the heft tables, leaves the remahader for the change 
of the moon’s parallax in right afcenfion between 
the two times of obfervation j the ratio of which to 
the horizontal parallax at that time being alfo com- 
puted* the horizontal parallax of the moon is known : 
and confequ^ntly, by the help of a proportion bor- 
rowed from the tables, the mean horizontal paral- 
lax of the moon in the latitude where the obferva- 
tions are made. The mean horizontal parallax be- 
ing deduced in this manner from a great many ob- 
fervations on different nights, the mean of all the 
refults may be taken, as approaching very near to 
the truth: for the advantage is fo great from taking 
a mean nf a great number of aftionomical obferva- 
tions, that any degree of exadtnefs required, may 
2 be 
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be thereby obtained, provided they are not liable to 
any conftant and uniform caufe of error: as has 
been clearly (hewn by ray late worthy and learned 
friend Mr. Thomas Simpfon, Phil. Tranf. Vol. 
XLIX. Part I. Page 825 and alfo in his Mifcellaneous 
Trad, Page 64. Therefore I cannot but think, 
that, from a confiderable number of fuch obferva- 
tions, the mean horizontal parallax, and thence the 
mean equatorial parallax of the moon might be de- 
duced certainly to a fingle fecond, or ever nearer if 
required. 

In hopes of attaining fuch a degree of exadnefs, 

I endeavoured to multiply my obfervations as much 
as poffible : yet, through the great cloudinefs of the 
ifland, could not obtain more than three nights com- 
plete obfervations. If thefe Ihould appear too few to 
attain the exadnefs propofed, yet they may contri- 
bute, in a good meafure, thereto. However, I have 
fince had an opportunity, during my rcfidence at 
the ifland of Barbadoes, in the latitude of 13° north, 
which 3° degrees nearer the line than St. Helena, 
to repeat thefe obfervations to a very great number, 
from which, I doubt not, the mean equatorial par- 
allax of the moon may be accurately determined. 

• I (hall here defire to remark, that, if the like ob- 
fervations were repeated in different latitudes, they 
would probably afford the beft means yet propofed 
for afcertaining the true figure of the earth ; as they 
would determine the ratio of the diameters of the 
parallels of latitude to each other, the horary par- 
allaxes being proportional thereto: and, after all 
the experiments and obfervations that have been made 
Z Z2 on 
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on this fubjed, we fhall probably, at laft, be in- 
debted to obfervations of the moon’s parallax for the 
beft determination of it : for though the earth affords 
but a fmall bafe at the moon, yet, by repeating 
thefe trials, and comparing their refults, we may 
hope to attain that degree of exaftnefs, which we 
could never exped from fewer obfervations. 

As I look upon the fpecies of obfervations here 
fpoken of to be of very important ufe for the im- 
provement of aftronomy and geography, and as fuch 
defire to recommend the pradice of them, efpecially 
to thofe who may have occafion to vifit countries of 
diftant latitudes; I fhall briefly mention fuch further 
particulars, which the experience I have had, and 
my attention have fuggefled to me, the obfervance 
of which may conduce to the greater accuracy, as 
well of the obfervations, as of the confequences to be 
deduced from them. 

I apprehend the ufe of a polar axis to be very ne- 
ceflTary for rightly managing the tclefcope, as well 
for finding what ftar it is proper to compare the 
moon with, as for preferving the pofition of the 
wires unvaried, after their adjuftment. A very 
nice and exad polar axis is not requifite j but a cheap 
one, and fiich an one as may cafily be provided, will 
fuffice. Mine was formed by a brafs focket, making 
an angle with the horizontal top of the ftand equal 
to 16“ or the latitude of the place, receiving the 
brafs cylindrical fupport of the telefcope, inftead of 
the perpendicular focket of the common Hand : and 
the telefcope was firmly confined in the focket by 
a pointed ferew which paffed through one fide of 
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the focket into fome of the holes, wich were drilled 
in the fupport of the telefcope. 

The polar axis may be fet near enough to the di- 
redlion of the meridian, by a magnetic needle, allow- 
ing for the variation j or, even by the fight, pro- 
vided the walls of the obfervatory be 1 uilt nearly 
north and fouth. This being done, and the diredt- 
ing wiie being brought into fuch a polition, that the 
ftar may run exadly along it from the centre to 
the extremity of the field of the telefcope j then if 
the fcrews of the rack work be turned, and the ftar 
be brought back to the interfedion of the wires, it* 
will be found to run exadly along the direding wire 
again } and this I generally found would be the cafe, 
even for a very confiderable fpace of time, though 
the ftar had, in the mean time, advanced a confi- 
derable way from eaft to weft by the diurnal rota- 
tion } fo that it is not always neceflary to re-adjuft 
the wires after each fett of obfervations, though it 
may be proper to examine whether they require it 
or not. Hence it follows, that there can be no 
danger of difturbing the pofition of the wires after 
their adjuftment, by bringing the ftar back to the 
entrance of the telefcope, in order to obferve its 
pafiage acrofs all the horary wires. 

Sometimes it fo happens that a proper ftar cannot 
be found that precedes the moon, to compare her 
with i in fuch a cafe, the obferver muft compare her 
with a ftar following her, and adjuft the wires by 
making fome bright point of the moon run along 
the direding wire, which is a more exad method than 
by making the direding wire “a tangent to the moon’s 

north 
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north or fouth limb. Here, indeed, the diredlng 
wire cannot reprefent a parallel to the equator, on 
account of the moon’s continual change of decli- 
nation, but will ' make a fmall angle therewith ; 
which may be computed, and the obfervations cor- 
redied accordingly. But the correction may be eafier 
made, as follows, let a expreis the moon’s apparent 
angular motion about the pole of the world in four 
minutes of time, being the difference of her proper ' 
motion in right afcenfion, and the change of her par- 
allax in right afctnfion : d her apparent motion and 
declination in the fame time, h the difference of the 
apparent declination of the moon, and that of the 
ftar, r the radius, and c the cofine of the moon or 
ftar’s declination j the correction to be applied to the 
moon’s right afcenfion, or the difference of right 

afcenfion of the moon and liar is x ^ X -p.. If 

the moon is approaching the liar’s parallel of decli- 
nation, file will come to the horary wire relatively 
too late for the liar, and her right afcenfion, deduced 
immediately from that of the liar, will be too great, 
and mull be diminifiied by the correction here men- 
tioned i but, if the moon is receding from the liar’s 
parallel of declination, Ihe will come to the horary 
wire relatively too foon for the liar, and her right 
afcenfion, immediately deduced from that of the 
liar, will be too fmall, and mull be increafed by the 
above-mentioned correction. 

There is another attention, which the nice ob- 
ferver will not think too trifling for his notice, name- 
ly, to examine whether the wiies of his tclclhope 

are 
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are placed at exaft right angles to each other (which 
they feldom are) and» if they are not, what the 
quantity of deviation is, in order to make an al- 
lowance for it in the redudion of the obfervations. 
This may be tried feveral ways. I examined the 
wires of my telefcope at Barbados, by a great many 
obfervations of the difference of right afcenfion of 
ftars, which differed conliderably from each other 
in declination, namely Ardurus, and the little flar 
accompanying it, and the virgin’s fpike, and a fmall 
ftar preceding it j firft with the wires in the common 
pofition, and next when turned a quarter round, 
making the middle horary wire ferve as a direding 
wire} for, if the wires do not cut each other at right 
angles, the difference of right afcenfion of the 
ftars will come out too much one way, and as much 
too little the other way, and half the difference will 
be the corredion in this cafe, whence it may be in- 
ferred in all other cafes. Or, the angle of the de- 
viation of the wires from a right angle being hence 
found, the corredion of the difference of right 
afcenfion of the moon and ftar, is to the difference 
of their apparent declination ; as the fine of the angle 
of the deviation of the wires is, to the cofine of the 
moon or liar’s declination. 

I have determined the deviation of the wires of 
the telefcope, which I ufed at St. Helena, by com- 
paring them with a right angle, formed by two 
filver wires on a brafs plate, fixed up in a window at 
the diftanpe of 30 feet from the telefcope. The 
qxtent of the compaffes, with which the interfeding 
arches weiie llruck, for finding the perpendicular 
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lines on the plate, being no lefs than /even inches, 
thofe wires may be fuppofed to differ inlcnfibly from 
a right angle to each other. The telefcope being 
adjufted for feeing them diftiiiftly, I brought that 
wire of the telelcope, which in celeftial obferva- 
tions reprefented a paraillel of declination, to be ex- 
aftly parallel to one of the wires on the plate, with 
the fmalleft interval poflible; and, at the fame time, 
made the middle perpendicular, or horary wire, to 
pafs through the interfedion of both the wires in 
the window ; when I plainly difcerned, that the wires 
of the telefcope were not exadtiy perpendicular to . 
each other, the fuperior angle to the right being ma- 
nifeftly acute, and the fuperior one to the left obtufe. 
This I further verified by applying the acute angle 
to the left hand fuperior angle of the plate, turning 
the wires in the telefcope a quarter round, from right 
to left, by the fcrew adapted for this purpofe, when 
the fame difference appeared as before. This proved 
alfo that the wires on the plate made exadt right 
angles with each other j other wife the acute angle 
of the wires of the telefcope could not have ap- 
peared to differ equally from both of them. To 
find the exadt difference of the angle made by the 
wires from a right angle, I had a third wire placed 
exadlly parallel to one of the former on the plate at 
the diftance of ^%.th of an inch ; when by applying 
the angle of the wires of the telefcope to the right 
angle on the plate, the deviation of the former from 
the latter appeared to be equal to half the interval 
of the parallel wires at the extremity of the field 
of view ; but the femi-diameter of the field of the • 
telefcope at the diftance of the wires in the window 

being 
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being tneafured 5 whence the angle 

of deviation of the wires, from a right angle, is 2 1 
minutes. But, by a mean of 1 1 trials, the quanti^ 
of the deviation came out 28' extreme mfults 

being 21' and 36'. This is the deviation of the 
fouth part of the middle horary wire, from a perpendi- 
cularity, to the diredting wire towards the eaft, in the 
obfervations at St. Helena; a ftar, that paffed fouth 
of the centre of the telefcope, coming to jne "O- 
rary wire too foon, and a ftar that paffed north of the 
centre coming later to the horary wire than it ought 

to do. , 1. u 

In order to determine whether the two other n(^ 
rary wires were parallel to the middle one, or, if 
not, what angle they made with it, I compared the 
tranfu of 13 ftarsacrofs the three horaa-y wires, with 
thofe of as many more ftars differing confiderably 
in declination from the former, all obferved at St. 
Helena ; and from the differences of right afcenfioti 
at the feveral wires, after making an allowance for 
the convergence of the meridians, which however is 
not 2 ', I found the fouth part of the firft or eaftern 
wire to deviate from a parallelifm with the middle 
one towards the weft by 9', 8, and the weftern wire 
to deviate towards the eaft by 5', 4 ; hence it apj^rs 
that the fouth parts of the eaftern, middle, and weftern 
horary wire differed from a perpendicularip? to the di- 
reding wire towards the eaft, in the obfervation w 
St. Helena, by I8^7, 28' 4., and 34', the mean devi- 
ation of all the three being 27' or only 14 different 
from that of the middle horary wire. This quan- 
tity of the mean deviation of the wires is alfo con- 
Voi,. LIV. A a a to'l 
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firmed by a comparifon of fix differences of right 
afcenfion of flais obferved at St. Helena, with the 
fame obferved, at my defire, fince my return, at the 
Ptoyal Obfervatory, by the tranfit inftrument, which 
gives 27' 4., agreeing exadly with what has been here 
found in a more certain manner. 

Sometimes, in making thefe obfervations, it fo 
happened, that feveralftais lay near the moon’s par- 
allel of declination 5 when I obferved all of them, 
that came within the field of the telefcope j as well 
to obviate the hazard of miffing to obferve the right 
ftar again after an interval of feveral hours, as to ob- 
tain a greater number of comparifons of the moon’s 
motions in right afcenfion, and fo reduce the un- 
avoidable errors of the obfervations as much as 
poffible. 

It may be proper to remark, that the moft con- 
venient time for making thefe obfervations, is when 
the moon is flationary at her greatefl: declinations j 
when (he may be compared with the fame ftar, with 
a telefcope having a moderate field of view, for 
feveral hours. The change of the moon’s parallax 
in declination is then alone to be feared ; but if the 
obfervations are made nearly at the famediftance from 
the meridian, both on the weftern and eallern fide, 
the parallax returning to the fame quantity, will oc- 
cafion no difficulty. Sometimes, when the moon 
is not exadly at, but only near, hergreateft declina- 
tion, obferving her on the proper fide of the me- 
ridian, the effed of parallax may be found to be con- 
trary to, and confequently counterad, her change of 
declination arifing from her proper motion. 

Through 
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Through the great cloudinefs of the fkies at St. 
Helena, I could obferve the moon only one night, 
namely January 8, 1762, near her limits of decli- 
nation ; on the other nights, I endeavoured to com. 
pare her with as many flats as came within the field 
of the telefcope, trufting to determine afterwards the • 
difference of right afcenfion of the flats, with which 
ftie was compared in the former and latter obferva- 
tions of the fame night. This defign I have fince 
completed, by procuring a great many tranfits of 
thefe flats, to be obferved on the meridian, at the 
Royal Obfervatory, in the latter end of the year 
1762, and beginning of the year 17635 many alfo 
I made there myfelf. An account of them is given 
at the end of the other obfervations. 

An ufeful remark here offers itfelf to our notice 5 
that the moon’s parallax may be very well deter- 
mined, in a fixed obfervatory, at any period of her 
declination, by obfervingthe difference of right afcen- 
fion of her limb, and any flat near her parallel, at a 
confiderable diftance from the meridian, either to 
the eaft or weft, with the parallactic telefcope, and 
alfb on the meridian with the tranfit inftrument. 

But, in purfuing this method, the parallactic 
telefcope ought to be nearly of equal goodnefs with 
the tranfit telefcope ; elfe the moon’s diameter might 
appear greater by fome feconds through one and the 
other, and confequcntly the parallax fo deduced 
would not be cxadt. It is true, that, by a proper 
method of comparing the obfervations, this fmall 
iferror might be obviated, though the telefcopes dif- 
fered ever fo much in the degree of diftindtn6fl, 
namely, by taking a* mean of the rcfttlts found by 

A' a a 2 the 



t 364 ] 

the obfervations in the firft and laft half of the 
moonj or on the eaftern and weftern fides of the 
meridian ; for it is manifeft the errors would be of 
contrary tendency in thefe different cafes. 

As it may ferve the more to recommend the prac- 
tice of thefe obfervations to aftronomers, I think it 
proper to mention, that I feldom failed of finding 
forae proper ftar or ftars near the moon, of fuffi- 
cient brightnefs, to compare her with, even when 
there were none fuch marked down in any catalogue, 
or any charts : the number of zodiacal ftars proper 
for comparing the moon and planets with in a te- 
lefcope, and not inferred in any printed catalogue, 
feeming much to exceed the number of thofe marked 
down. 

I have but one more remark to add on this fub- 
jed, that, as it is neceflary to know nearly the appa- 
rent difference of declination of the moon*s centre, and 
the ftars obferved, in order to corred the obfervations 
for the deviation of the wires, and the moon’s change 
of declination, fo this may moft readily and conve- 
niently be done by fome oblique wires fixed in the 
focus of the eye-glafs of the telefcope, as I had in 
that I ufed at Barbadoes. Not having fuch a contri- 
vance adapted to the telefcope I ufed at St. Helena, 
I always eftimated by my eye how many minutes 
each ftar, and alfo the moon’s centre, paffed north 
or fouth of the dircding wire, which I had an 
eafy method of doing, by comparing their di- 
ftance from the direding wire, with the interval be- 
tween the direding wire, and one of the two wires 
ft retched parallel to it, at the exad diftance of 10 
minutes on each fide. In this manner the numbers 

fet 
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fet down by the fides of moft of the obfervations were 
deduced, expreffiog the number of minutes which 
the ftars paffed north or fouth of the moon’s centre. 
They may be depended on to a minute, or two at moft, 
which is fufficientfor the redueftion of the obfervations. 

To make the foregoing account of the method of 
obferving the moon’s horary parallaxes more clear, let 
ADBEjTab. XXL fig. 1. reprefent the cell contain- 
ing the filver wires ftretched in the focus of the 
neareft eye-glafs of the telelcope, of which A B is 
the diredting wire, M N, D E, OP, three wires 
perpendicular to A B reprefenting portions of horary 
circles j and, EG, HI, two other wires parallel to 
the diredting wire A B, at the equal diftances, C Q, 
C R, on each fide, equal to lo minutes. The femi- 
diameter of the field of the telelcope C A is 14 
minutes ; A is the eaftern fide of the field of view, 
B the weftern, D the fouthern, and E the northern 
fide. In order to adjuft the wire AB parallel to the 
equator, fo that M N, D E, O P, may reprefent 
horary circles, the ftar, whofe difference of right 
afeenfion from the moon is to be obferved, is brought 
by means of the ferews to the interfedtion of the 
wires A B, D E, at the centre of the telefcope C, 
and when the liar is near pafling out of the telefcope 
at B, the cell A D B E is turned round, by means of 
a ferew, till the ftar is again brought upon, and 
biffe(^ed by the wire A B j this being done, if the 
ferew be turned to make the telefcope follow the ftar 
towards the weft, and the ftar be again brought tx> 
the interfedtion of the wires at C, it will be generally 
found to run exadtly along the wire C B, biffedfed 
by it all the way from C to B j which is then a proof 
that the wire A B is rightly adjufted } but, if the ftar 

runs 
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runs not exaftly along the wire A B, the pofitlon of 
that wire mutt be altered a little, till the ftar runs 
exactly along it from the centre C, to the extremity 
of the field of the telefcope at B. Then turn the 
ferew to carry back the ftar from B a little to the 
eaft of the firft or eaftern wire M N, and obferve 
the exa(ft minute, fecond, and quarter of a fecond, 
of the ftars pafiing the three horary wires M N, D E, 
OP; the telefcope remaining unmoved and undi- 
fturhed, obferve, in like manner, the tranfit of the 
moon’s enlightened limb acrofs the fame wires, whe- 
ther fhe pafs fouth of the ftar, as along the line S T, 
or north of the fame, as along to the line U V ; and 
the obfervation is completed. The like obfervation 
being repeated, after an interval of feveral hours, we 
fhall have the apparent motion of the moon in right 
afeenfion in this time; whence the moon’s horary, 
and thence her horizontal parallax may be com- 
puted. 

If the moon {X'ecedes the ftar, and the wire A B is 
adjufted by making fome bright point in the moon 
run along it, and W X is fuppofed to be the true par- 
allel of declination, it is manifeft: that the ftar will 
pafs the horary wire at a, to the fouth of the centre 
of the telefcope fooner, and to the north of the 
centre of the telefcope later, than it paftes the true 
horary circle Y Z at by the time it takes to defcribe 
a e parallel to W X. Let C L be the apparent motion 
of me bright point of the moon, in four minutes of 
time ; draw K. L perpendicular to W X produced, 
and C K. is the apparent motion reduced to a parallel 
of the equator in four minutes, and K L the appa- 
rent motion in declination in the fame time j and, 
A the 
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the right-angled triangles a eC, K C L being fimi- 
lar, <3 e is to ^ C, as K L to C K ; but the error of 
the right afeenfion anfwering to <3 ^ is to as ra- 
dius to the cofiitie of the ftar’s dcciir. ition j and C K, 
is to the moon’s apparent angular motion about the 
pole, in four minutes, as cofine of moon’s apparent 
declination, lo radium. Whence, by compofition of 
ratio’s, and by eq. lity, th** corredtion of the moon’s 
right afeenfion is to e C the apparent difference of 
declination of the moon and flat, in a compound 
ratio of the moon’s apparent motion, in declination 
in four minutes, to her apparent motion about the 
pole in the fame time, and of the fquare of the ra- 
dius, to the produdt of the cofines of the ftars and 
moon’s apparent declinations. 

Further it appears from the febeme, that the 
moon comes later to C than to the horary circle paffing 
through the point of the wire fa) c\it by o. ftar be- 
tween C and D, whofe parallel of declination fhe is 
approaching, and that fhe comes foouer to C than to 
the horary circle paffing through the point of the 
wire (a) cut by a flav between C and E, whofe 
parallel of declination ffie is receding from, by the 
time the ftar takes to deferibe a e ; and, therefore, 
the right afeenfion of the moon deduced immediately 
from that of the ftar muft be too great in the firft: 
cafe, and too little in the fecond cafe, by the fpace 
a e meafured upon the ftar’s parallel of declination. 

Laftly, to explain the manner of examining the 
deviation of the wires, from a perpendicular to each 
other, by obfervations of the ftars j let A B, fig. 2, 
reprefent the diredling , and E D the middle horary 
wire, deviating from C F, fuppofed perpendicular 
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to AB, by the fmall angle DCF. Let any ftar be 
made to run along the wire A B, from A to B, any 
other flar following it will pafs the wire D E, at K 
fooner, than the horary circle F G at L, by the time 
of its defcribing the fmall fpace L K, and confe- 
quently the difference of right afcenfion will appear 
too little i now let the wires be turned a quarter 
round, that the wires A B, DE, may change places, 
D coming into the place of A, and E into that of 
B, which is done by making the firft ftar run along 
the wire D E, from C to E. Now the wire A B, 
deviating from C I perpendicular to D E, by the angle 
B C I, the fccond ftar will pafs the wire B C at N, 
later than the horary circle I C at M, by the time it 
takes to defer i be the fpace M N =: L K j and con- 
fequently the difference of right afcenfion of the two 
ftars will appear as much too great, as it before ap- 
peared too little, when the wires were adjufted in 
their ufual pofition : and half the difference will be 
the corredtion in this cafe, to be added to the firft, 
or fubtraded from the fecond difference of right 
afcenfion 5 whence the corredtion may be eafily in- 
ferred for all other obfervations. 


Celestial 
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Celestial Observations. 


Edipfe of the Moon, May 18, it 61, 

Appt Tial*. 

H / 

7 48 38 Penurftbra plainly entereci upon the Moon's dilc, 
7 56 23 Beginning of the Eclipfe. 

7 19 16 Shadow begins to touch Kepler. 

7 37 8 Shadow biffefts Manilius. 

7 40 8 Shadow begins to touch Julius Caefar. 

10 39 23 Emerfion out of total darknefs. 

11 46 52 End of the Eclipfe. 


Iramcrfions and Emerfions of Jupiter’s Satellites, obferved 
at the Obfervatory on the Alarum Hill. 


1761 Appt Time 
i:)ayoftKftMcmh. f:f , 

J) July 2 0 17 44 31 Imm. t Sat. The Moon near Jupiter, 

g July 22 12 12 291mm. I Sat. 

C 14 49 50 3 Sat. almoft immerg’d. Then clouds. 

UAug. si 14 50 30 3 Sat. certainly immerg’d, 

I 1 6 0 40 Imm. I Sat. 

It Aug. 27 jii 13 ybjEmerf. 4 Sat. 


Ito* 


VoL. LIV. 


B b b 
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ImmerCons and EmerCons of Jupiter’s Satellites, obferved 
in James’s Valley. 


1761. 

Day of the Month. 


Apparent Time. 

H ■/ // 


h 0£t. 10 
Tt 0£t. 15 

S 0£t. 16 I 


12 48 38 

13 36 10 : 
10 3 40 
10 3 45 


5 Nov. 9 


8 19 54 


S Nov. n 


12 40 19 


Nov. 23 
^ Nov. 28 


12 Q 52 

7 39 18 
7 39 13 

10 8 17 

10 10 13 


O Nov. 29 


7 9 48 


O Dec. 



9 43 36 
9 43 33 


Em. 2 Sat. 

Em. I Sat. 

Em. 3 Sat. 

r Ditto by Mr. Mafon (who ar- 
rived here to-day from the 
Cape of Good Hope) with 
L a two foot reflecting telefcope. 

! Em. I Sat. Inftantaneous both 
to myfelf and Mr. Mafon^ 
exaftly at the fame fecond,. 
in different houfes. Air very 
clear, and Satellite increafed 
its light very faft. 

VEm. 2 Sat. by Mr. Mafon. I 
miffed the inftant of Emer- 
fion by moving the ftand of 
^ my telefcope. Air very clear. 
Em. I Sat. 

Imm. 3 Sat. Air a little hazy. 
Ditto by Mr. Mafon. 

3 Sat. had not em. Then clouds. 

\ Ditto plainly out, though not 
1 1 near ariiv’d to its full luftre. 

I I 2 Sat. had emerg'd. Its light 
J was fo weak, it probably 

1 had not been out above 15 

L feconds. 

Em. 2 Sat. 

Ditto by Mr. Mafon. 


1762. 

O Jan. 10 


7 37 4^^ 


Imm. 3 Sat. 


B* This mark (0 afExed to any obfervation fignifies that it is a little 
uncertain. 

Ohjervations 
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Obfervaiions of the difference of right afcenfion, by 
time^ betnoeen the moon's enlightened limb and flars^ 
taken by the help of the parallaSiic nsoires adapted to 
the rejleSiing telejcope 5 defigned for determining the 
horary parallaxes of the moon. They may alf> 
Jerve to deduce the longitude of the place. 


If Sept. 3. Compared the moon’s weftern and preceding limb, 
with « Librse in right afcenfion, at the Obfervatory on the 
Alai um Hill. The times are by the clock, which is 12 fe- 
conds too flow for fidereal time, and keep the rate of going 
of fidereal time, exaflly. The ftar pafled fouth of the moon’s 
centre. 



jift hor. w. 

2d hor. w. 

3d hor. w. 

]> ’s Limb at middle wire, 
Appaient Time. 

H 

/ // 

/ // 

/ // 

H / // 

a Librae 
j ’s W. Limb 

17 

17 

42. 9 
43 45 

42 23 

43 S 9 i 

42 37 
144 231 

6 52 49 

a Librae 
j) ’s W. Limb 

18 

ji8 

2 10 

4 H 

2 24 

4 281 

2 38 

4 421 

7 13 25 

a Librae 

3) ’s W. Limb 

iS'ib 3 

i8[i8 27» 

16 17 
r8 42 

16 31 
18 56 

7 27 26 

» Librae 

5 ’s W. Limb 

18^23 6 

18,15 41“ 

23 20 
25 55 

23 34 
26 9 + 

7 34 38 


Thurfday September, 2 + 1 removed the clock down to James’s 
Valley, and keeping the fame length of the pendulum as before, 
fixed It up flrongly againft the wall of a houfe, in an upper 
room, whence I could make my obfervations thiough openings 
made in the roof of the houfe. I fixed the equal altitude inftru- 
ment, for regulating the clock, againft a ftrong poft, let deep 
into the ground, in a little room eight foot fquare, built for this 
Durpofe, in a convenient open place, at a little diftance from 
^ ^ ’ Bbb2 the 



the houfe where the clock was. When I obferved the fun*9 
equal altitudes, I firft adjufted the inftrument ; then I went to 
the room where the clock was, and fet my watch, having a 
fecond hand, exadly with it ; then I returned to the equal alti^ 
tude inftrument, and obferved the paflage of the fun’s limb acrofs 
the horiaontal wires of the inftrument, according to the time 
fliewn by the watch ^ and, immediately after the obfervation, 
went again to the clock, and compared the watch with it, noting 
how much it had got or loft, whence the obfervations were ea- 
fily reduced to the time of the clock. 


'U.oa. 8 

>*s W. L. 
! Capricorni 

H 

XI 

II 

I Wire 

y // 

34 

Clouds 

2 Wire 

! f> . 

34 17 
36 30i 

3Wire 

' ", 
34 3'- 
Clouds 

Apparent Time 

H . « 

10 45 14 
Stario'N. ofM. 

10 

» ’s W. L. 
Aquarii 

14 

14 

19 57 
24 57 

20 12- 
25 II 

20 25 

25 244 

13 23 7 


Oaober S'** and io"'the cbck got 7^,3 upon 24 hours in one 
revolution of the fixed ftars. 


The foregoing obfervations were all made with the telefcope 
placed upon the common ftand, without the polar axis. The 
obfervations of December 4*^, that follow, were made with 
the telefcope fixed upon a new and heavier ftand, which was 
rendered more fteady, by two broad feet refting upon feveral 
of the boards at once. The focfcet for receiving the telefcope 
was cat obliquely in tiie ftand, fo that it had partly the effecft: 
of a polar axis. 

Odtober 28*”, I took down the clock, packed it up, and fent it 
on board a velTel going to the Cape of Good Hope, to return 
again foon, committing it to the cart of Mr. Jeremiah Dixon, 
v^ho had obferved the tranfit of Venus over the fun at the Cape.. 
He took his paflage on board the faid veffel, in order to fet the 
clock up at the Cape of Good Hope, and examine the difference 
of its going between that place and St. Helena, for determin'- 
ing the proportion of the force o.f gravity at thofe two places. 

The feme day Mr. Mafon fixed his clock up, for my ufe, 
againft a large maffy poft, let deep into the ground, near the 
equal altitude inftrument, at the little Obfervatoiy. This dock, 
was made by Mr. John EJlicott, F. R. S. 

Iftdl 
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I flill contiftued, for feme time, to make my obfervations ia 
the upper room, as before. For this purpofe I fixed up a little 
clock there, which may be called a journeyman, or fecondary 
clock, having a pendulum Twinging feconds, which after being 
well adjufted, would keep time very regularly for feveral hours. 
It had only a minute and fecond hands, and llruck every minute 
exa£Uy as the fecond hand came to Cxty, which, was very con- 
venient for the counting of feconds ; more efpecially in the 
obfervations made with the parallaftic telefcope, it being im- 
proper, on account of the inftability of the floor, to get up 
from one’s feat, or to alter the pofition of the body confiderably 
even to catch the fecond, till thofe obfervations were completed. 
I reduced the times to that of the obfervatory clock, by means 
of my watch, with the fecond hand. The little clock, as well 
as the larger clock, which I fent with Mr. Dixon to the Cape 
of Good Hope, was made by Mr. John Shelton. 

? December 4''*, I compared the moon’s weftern limb with 
the three * of Aquarius, with refpedi to right_ afeenfion, and 
obferved her occult to the fouthern one. The time is fet down 
according tp the little clock, and the difference between that 
and the obfervatory clock is fet down by the fide ; the latter loft 
59 feconds upon 24 hours, in one revolution of the fixed liars, 
and the little clock kept very nearly the rate of fidereal time. 
In thefe obfervations the direfting wire was adjufted by the 
ftars. 


t Wire 




D ’s W, Limb 
3ci t Aquar. 

0 47 17 

0 48 18 

47 3 *- 
4b 32 

47 44 

48 45 ^ 

8. 0 

3) ’s W". J imb 
3cl Aqaar. 

0 58 0 

0.5^ 5° 

58 15- 

59 3 ^ 

58 28 

59 '7 

8. 0 

2d Aquar. 

3) ’s W, Limb 

1410 

I 4 30 

4 24 
Clouds 

^E^KiuE 3 ' 

8. 0 

1 

3) 's W. Limb 
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At H. 49 M. 48 S. by little clock, or 23 H. 57 M. 51 S, 
by obfervatory clock, which is 7 H. 47 M. 34 S. apparent 
time, the 3d 4 ' of Aquarius vanithed inftantaneoully, clouds 
coming over the moon at the fame time. Therefore it remains 
a little dubious, whether this was the very inftant of the ftai’s 
occultation by the moon, or whether it was obfeured by the 
clouds, though I rather fuppofe the fornier from the manner of 
its vanilhing, and alfo becaufe when the clouds cleared away 
prefently the ftar was gone. 

December 4''', by equal altitudes, the fun pafled the meridian 
at 16 H. 9 M. 1 1,3 S. and December 5'’' at 16 H. 12 M. 33,4 S. 
by the obfervatory clock, whence the obferved times aie ealily 
reduced to apparent time, as above. 

Finding the above obfervations of December 4''* (though they 
may be depended on to half a fecond of time) to be ftill incom- 
moded by a fmall trembling of the telefcope, owing to its reft- 
ing on a floor ; I determined, for the future, to make thefe ob- 
fervations, at the little obfervatory, on the ground, which I 
caufed to be altered, to make it more convenient for this pui- 
pofe. Heie I conftantly made ufe of the polar axis, which I 
found to afford confiderable advantages with refped to the faci- 
lity and exatSlnefs of making the obiervations. 

? January 8*'' 1762, Compared the moon’s weftern limb, 
with feveral ftars, with refpe£l to right afcenfion, at the little 
obfervatory- The four ftars, with which the moon was com- 
pared, are diftinguiflied by letters, according to the older of 
their right afcenfion. 
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January g. Compared D ’s weftern limb twith three ftars. 
Adjufted the diredling wire by a bright point in the moon. 



ift Wire 

2d Wire 

i 

jd Wire 

Stars N, or S* of 
})’s cenUe 

]) *s Limb at 
Mid. Wiic 


H / // 

m 

m 

/ 

Apparent Time 

H ' '' 

jL. 
I ^ 

2* 

3 59 4^ 

4 

4 

59 58 

17 cir. 
19 42 

0 131 1 

ro cir, S. 

I N. 

9 41 8 

3 * 

4 23 *0 

23 26 — 

13 40 | 

II i S, 



January 9. from equal altitudes, the fun pafled the meridian 
at 18H. 17 M. 29 S. and January lo, at i8 H. 20M. 50,68. 
per clock, which lofes 59 S, upon the rate of fidereal time in 
one revolution of the fixed ftars : therefore the fun may be com- 
puted to have paft the meridian, January 8, at 18H. 14M. 
7S. . 
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.. 1 . Istafs N, or S. of{ 


i 

ift Wire 
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1 Wire 

2 Wire 

3 Wire 

Stars N, or S. of 
P’s centre 

p’s Limb a€ 
Mid. Wire 

Appaicnt Time 

H , // 

H / // 
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i 

12 22 10 

12 29 i6 

22 25 + 

29 31— 

22 40 -f 
29 45 + 

12-rVS. 

14 55 36 

5 

d 
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36 3 *i 

43 9 

44 9 — 

36 48— 
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9 1%- S. 
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e 

12 . 53 10 
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IS 0 

53 26- 
59 27 

0 27 — 

S 3 40 + 
59 41 J 

0 41 


15 26 31 

d 

13 7 27 

13 12 sH 

7 42 

13 13 

7 57 

13 28 


IS 40 45 

D 

e 

13 21 32 

13 

21 48 — 
27 48 + 

22 3 

3S. 

15 54 48 


February 9 

3 59 42 59 58 o 6 26 

4 i7cir. II S. 

4 19 42 I N. 

4 23 10 23 26 — 123 40 J II S. 

The obfervations from February 3“* were made with my own 
clock, with which Mr, Dixon returned from the Cape of Good 
Hope December 30*N 1761, after examining the going of it 
there. He found it to get there 36,6 feconds upon fidereal time 
in one revolution of the fixed ftars, or 29,3 feconds fer day 
more than it got at St. Helena with the fame length of pendu- 
lum : but I propofe to give a more particular account of thefe, 
and fomc other experiments then made by Mr. Dixon at the 
Cape, fome other opportunity. 

From equal altitudes, the fun pafied the meridian, January 
30'**, at 20** 5 1' 8'^ I } February 5*'', at 2 1'* 1 6' 5'^, 6 ; and 
February 7'*“, at ai’* 24' Hence the clock appears to 

C c c 2 have 



[ 38 ° ] 

have got at the rate of 6 ",^ “po” fidereal time in 24. honrs. 
By the fetting of four ftars behind the hill, obferved with the 
telefcope of the equal altitude inftrument, January and 

again February 7''' and S'** (after the manner defciibed by Mr. 
Mafon in his account of the going of Mr. Ellicott’s clock de- 
termined by him and rayfelf in this manner, Phil. T ranf. 
Vol. LII. Part II. Page 534.) the clock appeared to get 6", 25 
upon fidereal time in one revolution of the ftars, which agrees 
exaiftly with the former determination by the fun’s equal alti-' 
tudes. In like manner, I always found the going of the clock, 
determined by thefe two different methods, would come out as 
nearly the fame as the equal altitudes of the fun could be de- 
pended upon, that is to fay, to a fecond, even from the obferva- 
tions of two fucceffive days. 

I muft not pafs by this occafion, without taking notice of 
fome remarks, which Mr. Short pafles on my method _ of ex- 
amining the going of the clock, by obferving ftars _ fetting be- 
hind a hill, with the telefcope of the equal altitude inftrument ; 
(vide Mr. Short’s account of Mr. Mafon’s paper concerning the 
going of Mr. Ellicott’s clock at St. Helena. Phil. Tranf. 
Vol. LTI. Part II. Page 540). Mr. Short reprefents Mr. Mafon* 
as faying in his paper, that I propofed making ufe of the equal 
altitude inftrument to determine the regularity of the motion of 
Mr. Ellicott’s clock, by obferving the vanilhing of the ftars out 
of the field of the telefcope, an expreffion not contained in Mr. 
Mafon’s paper, who is only fpeaking of our obferving ftars 
fetting behind a hill, at the diftance of a quarter of a mile, in 
the fame part of the field of the equal altitude inftrument. Had 
we proceeded in the method fuppofed in the remarks, no doubt 
the obfervations would have been liable to confiderable inac- 
curacy ; but as we ufed the telefcope of the equal altitude in- 
ftrument, only to affift the fight in obferving the ftars fetting 
behind the hill, we were liable to no other error than what might 
arife from the fmall alterations of the inftrument, arifing from 
the changes of heat and cold, moifture and drinefs, feen from 
the diftance of the top of the hill, which will eafily be allowed 
to be quite infenfiblc. And, indeed, how otherwife could the 
obfervations, contained in Mr. Mafon’s paper, agree fo well to- 
gether as they do ? A circumftance alone fufficient to create a 
fufpicion of the objciftion being ill grounded. The reafon of 
Mr. Mafon and myfelf always obferving the ftars to vanifh be- 
Juftd the hill, in the fiime part of the field of the telefcope (that 

is. 
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is, very near its centre) was, in order to keep the obje£i: glafs 
at the fame height; though this being lefs than an inch in 
diameter, and confequently fubtending lefs than 13" fiom the 
top of the hili, there could not have been a fecond of time dif- 
ference, whether the ftars had been obferved to vanifh behind 
the hill, either in the upper or lower yart of the field of 
view. 

Mr. Short alfo remarks, that no inference can be formed with 
refpedl: to the different forces of gravity, in different latitudes, 
fiom experiments made with clocks, becaufc the fame clock, fet 
up on different fides of the fame room, will be found to ffiffer 
confiderably from itfelf. I readily allow that, if clocks are fixed 
up in a flight manner, or againft common wainfeots, the expe- 
riments made with them cannot be depended upon. Neverthe- 
lefs it does not appear, but that when they are fixed in a firmer 
manner, they may be depended upon near enough to be of a 
confiderable ufe in phyfical enquiries : which I have reafon to 
think from the many experiments I have tried with the Royal 
Society’s clock, made by Mr. John Shelton, which I propofe to 
give a particular account of at fome other oportunity. 


Obfervatlons of the Sun’s fetting in the Sea. 

At the Obfervatory at the Alarum-Houfe, which, .by careful 
menfuration, I found to be elevated 1983 feet above the level 
of the fea. Therefore the height of the eye is 1988 feet. 


1761 App*Time 
H / // 

June 14 S 39 5^ O’s upper limb fet in the fea. 

June 16 5 * 39. i: O ’s upper limb fet. A little cloudy. 

, , o f S 3Q 34 O ’s L. L. fet in the fea, certain to 2 or 3 S. 
July 18 I u. L. fet in the fea, certain to i S. 

July 30 5 44 21 : O ’s U. L. fet in the fea. A little cloudy. 


The 
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The like Obfervations made in James’s- Valley, near the 

Sea-fide. 


Nov. 1 6 


App* Time 

r 6 23 42 O’s L. L. let 1 ^ 

^ 6 25 22 o s centre fet Y 

6 26 21 O S U. L. fet J 

f 6 29 24 O ’s L. L. fet 1 Height of eye above 

1 6 32 10 o’s U. L. fet J the fea 15 feet. 

{■ O *s U. L. fet, thro’ a fmall apperture 
6 32 Ills in a cloud. The height of eye 
I above the fea 1 5 feet. 

6 29 24 O ’s L. L. fet 1 jjgj . J 

6 30 S2| OS centre fet > the fea 15 feet. 

6 32 20f o’sU.L.fet J ^ 


Height of eye above 
the fea 16 feet. 


Dec. 16 6 32 II 


f O’s 
i< ir 
I ai 


^ Auguft 5''’ 
App* Time 

S. 6. 7 


*7 31 30 
17 31 4 ^ 

17 32 II 
r? 3a 37 


A ftar 6*'' magn. in Pifces, at centre of equal 
altitude inftrument, 

Jupiter’s centre at the horizontal wire. 

Jupiter’s centre at the vet^ical wire. 

The telefcopc remained fixed during thefe 
obfervations. 

Again. 

The ftar at the vertical wire. 

I'he ftar at the hoiizontal wire. 

Jupiter’s centre at the horizontal wire. 

Jupiter’s centre at the vertical wire. 

Here alfo the telefcope remained fixed during 
the obfervations. 


5 Auguft 1 9*\ Found the little ftar, which is 14'' N. of 
Scorpii, to precede it one fecond of time, by my paralla<£lic 
2 wires 
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wires, with my watch, which makes four beats in a fccond of 
time. If any thing the difference was fomclhing more than a 
fccond of time ; the little flar may therefore be fuppofed to precede 
(3 Scoipii 17" in iiii,ht afcenfion. By obfervations made with the 
10 foot fedtor on feveral nights, while ^ Scoipii and the little flar 
were palling the field of the telcfcope, 1 found the little ftai to 
be exadlly 14" N. of ^ Scorpii in declination. For June 24 
the difference was 12", 5. July 21, ^ 4 '^ 7 * 

July 23, 15", 3: Auguft 14, 12", 9. Auguft 17, i4''',8. 

The bright flar in the foot of the Centaur, marked » in the 
catalogues, when viewed through a telefcope, becomes divided 
into two ftars, one of which is about the fecond, and the other 
about the fouith magnitude. They were both obferved by the 
Abbe de la Caille. I found their diftance, by the divided objedl 
glafs micrometer fitted to the refieding telefcope, to be 15" or 
16". But it is, in a manner, impoffiblc to meafure the diftance 
of two ftars very accurately with this micrometer, for being 
fimilar lucid objedls, when they aiebi ought very near each other, 
their light will be confounded together before they exadlly 
coincide. 

The larger Magellanic cloud, viewed through a telefcope, ex- 
hibits a few ftars which then appear feparated to a confiderable 
diftance from each other. Their being fo few in number, and 
fo thinly fcattered, is the reafon of this phaenomenon appearing 
fo very faint. 

The lefs Magellanic cloud, viewed through a telefcope, exhi- 
bits a very remarkable lucid nebula, with fome tolerable bright 
ftars furrounding it. The nebula appears nearly circular, about 
3' in diameter. 


Tranfits 
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Tranfitsof ftars, with which the moon was compared, February 7, 1762, at 
St. Helena, taken upon the meridian, at the Royal Obfervatory, in the be- 
ginning of the year 1763, for afcenaining the exaft difference of their right 
afcenfion. Vide page 363. 
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Note, the clock gets five feconds per day upon fidereal time. 
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Clock lofes one fecond and an half per day. 
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Clock lofes 4 fecond per day 
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Clock lofcs I fecond per day. 

U, Ba By ft mean of <evml traifits of ilars oWcmd about thii time, ai weU a» }>y 
the foregoing obfcrvatiotts, it appcaw that the interval* of the four foft wires arc la- 
aftly equftlj and the interval of the two laft wim is finaller than the others by 
Jl.th part, which anfvr c» to ^th of a fecond of time in the tranfits of the above 

''Y01..LIV. Ddd By 
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By feveral tranfits over the meridian, obferved at the Royal 
Obfervatory, at the latter end of the year 1762 and^ beginning 
of 1763, thefirft or the preceding ftar of the thiee ^'’s of Aqua- 
rius (with all which I compared the moon, December 4, 1761, 
at St. Helena) preceded the fecond or fubfequent one of 

time in right afcenfion, and the third or laft 3'.9",70 and the 
fecond preceded the third i.'2",59 all according to the time of 
a clock regulated to agree with the diurnal revolution of the 
ftars. 

LVIIL Ji4n Account of an extraordinary 
Difeafe among the Indians, in the Ifands of 
Nantucket and Marthu’s Vineyard, in 
New England, In a Letter from Andrew 
Oliver, Lfq\ Secretary of his Majefiy s 
Prmjince of Maffachufett’s Bay, to Ifrael 
Mauduit, Efqi K R, S, 

Bofton, 26 OSk. 1764. 

SIR, 

Read Dec. zo, /CONSIDERING your Connexions, both 
a member of the Royal Society, 
and of the Society for propagating the gofpel among 
the Indians, I tranfmit you an account of an un- 
common ficknefs, which prevailed the laft year at the 
iflands of Nantucket and Martha’s Vineyard, which 
lie about fix or (even leagues from each other, and 
the latter about four or five leagues diftant from the 
Indian plantation -at Maftipee on the Continent, where 
it did not make its appearance at all. As I had my 
account from the Englifti rainifter, and from the 
phyfician at Nantucket, and from the fociety’s mif- 

fionary 
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fionary at the Vineyard, of each of whom I made 
the raoft fcrupulous inquiry, you may depend on 
the truth of it. 

About the beginning of Auguft, 1763, when the 
iicknefs^iegan at N mtucket, the whole number of 
Indians belonging to that illand was 358 : ot the^e, 
258 had the diftemper betwixt that time and the 
20^*^ of February following, 36 only ot whom re- 
covered ; of the 100, who efcaped the diftemper, 34 
were converfant with the ftek, eight dw It feparate, 
18 were at fea, and 40 lived in Enghfti families. 
The phyfician informs me, that the blood and juices 
appeared to be highly putrid, and that the difeale was 
attended with a violent inflammatory fever, which 
carried them off in about five days. The fealbn was 
uncommonly moift and cold, and the diftemper be- 
gan originally among them j but having once made 
its appearance feems to have been propagated by con- 
tagion j although fome efcaped it, who were expoied 
to the infection. 

The diftemper made its appearance at Martha’s 
Vineyard the beginning of December, 1763. It 
went through every family, into which it came, not 
one efcaping it : fifty- two Indians had it, 39 of vvhom 
died; thofe, who recovered, were chiefly of the 
younger fort. 

The appearance of the diftemper was much the 
fame in both thefe iflands; it carried them ott in 
each, in five or fix days. What is ftill more re- 
markable than even the great mortality of the di- 
ftemper is, that not one Englifli perfon had it in 
dther of the iflands, although the Englifli greatly 
exceed in numbers ; and that Ibme perfbns in one 

D d d 2 family 
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family, who were of a mixt breed, half Dutch and 
half Indian, and one in another family, half Indian 
and half Negro, had the diftemper, and all reco- 
vered } and that no perfon at all died of it, but fuch 
as were intirely of Indian blood. From henCe it was 
called tlie Indian Sicknefs. 

There had been a great fcarcity of corn among* 
the Indians the preceding winter: this, together 
with the cold moift feafon, have been affigned by 
fome as the caufes of the diftemper among them* 
Thefe circumftances, it is true, may have difpofed 
them to a morbid habit, but do not account for its 
peculiarity to the Indians : the Englifti breathed the 
fame air, and fuffered in fome meafure in the fcarcity, 
with the Indians ; they yet efcaped the licknefs. I 
do not fee therefore, but that the Sudor Anglicus, 
which heretofore affedted die Englifti only, and this 
late Indian ficknefs, muft be clafTed together among 
the Arcana of Providence. 

1 am, 

S I R, 

Your moft obedient 
Humble fervant, 

• Andrew Oliver. 


LIX. 
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LIX. Ajlronomkal Oh/ervatims made at the 
IJland ^Barbados ; at Willoughby Fort ; 
and at the Obfervatory on Conftitution- 
Hill, both adjoi'.ing to Bridge Town. By 
Nevil Malkelyne, A. M. Fellcm of Tri- 
nity College, Cambridge, and F. R. F. 


[Read December 20, 17 ^ 4 -] 

JV. J 5 . All the obfervations of the firft fatellite of Jupiter were 
made with a two foot refledlor made by Mr. Bird, having 
an aperture of 3 t* 3- inches in diameter, except where- 
they are marked as made with my 18 inch refleSor made 
by Mr. Short, having an aperture of four inches and an 
half in diameter. And the eclipfes of the other fatellites 
were all obferved with the 18 inch telefcope, except a few 
marked as made with Mr. Bird’s two foot refleftor. The la- 
titude of Willoughby Fort is 13.® 5'N. and that of the Ob- 
fervatory 1-3.® 5.' 15" N. This agrees with the latitude 1 ob- 
ferved when our ihip came to anchor at our firft arrival in 
Carlifle Bay, which, carefully calculated, and reduced to St. 
Michael’s Church, gives 13.° 5.' 30" for its latitude. The 
Obfervatory is about 200 yards due taft of the church, and 
Willoughby Fort is about 1600 feet diftant from the fame, 
bearing S. W. So that the Obfervatory is about 15'' of lon- 
gitude, or 1" of tim? to the eaft of Willoughby Fort. The 
latitudes of Willoughby Fort and the Obfervatory, fet down 
above, refult from altitudes of the fun taken with a bafon of 
quick-filver by the brafs Hadley’s fextant made by Mr. Bird, 
being calculated from them, and the apparent time known i 
from equal altitudes of the fun , taken with the equal altitude 
inftcument. 


At: 



At WiuoTJOHBy Fort, 



App‘ Time. 

1763 

Nov. 

H / // 


0 13 

15 5 38 

? 18 

5 44 41 

0 20 

[13 21 15: 

I16 S7 20: 

$ 22 

II 26 6 

24 

13 52 29 

Dec, 


V I. 

7 46 0:: 

$ 6 

f 12 10 45 

1 17 21 4- 

% 8 

f 10 24 ss 
l II 46 35 

% IS 

f 12 59 46 

1 13 37 9 

h 17 

8 5 46: 

S 21 

^ 14 12 0 

U 22 

f IS 28 3 S 

1 IS 35 3 S--: 

h 24 

9 56 20 


Immerfion of i* Satellite of Jupiter. 

0 fet totally, or his upper limb fet in the fea, height of my 
eye above the fea about lo foot, 

Imin. 2 Sat. of Jupiter. Air hazy and moon'lhine. 

Iram. I Sat. of Jupiter through thin clouds. 

Imm. I Sat. of Jupiter. 

I Emerfion of -i* Cancri four magn. from the moon’s dark limb, 
I dubious to 5", by taking my eye off the telefcope for 10". 

{ Imm. i Sat. of Jupit. 18 inch telefcope, magnifies 170. 
Air hazy j yet the fatellite was feparate from the body 
of Jupiter. 

Emerf. 3 Sat, of Jupit. 18 inch magnifies, 170. 

Emerf. i Sat. of Jupit. low towards the horizon. 1 8 inch telefcope. 

Emerf, 2 Sat. of Jupit. 1 18 inch f diftrace fioo 

Emerf. I Sat. of Jopit* J ifiag. 170 I Jupiter’s body. 

Emerf. 2 Sat. of Jupiter. 

Emerf. i Sat. of Jupiter. 

Emerf. i Sat. of Jupiter. Air hazy. 

[ A fmall telefcopic ftar preceded Jupiter's centre i / 34 m right 
I afcenfion, and was f' N. of the fame in declination. 
Emerf. i Sat. of Jupiter. 

I Emerf. 2 Sat. of Jupiter. 2 foot telefcope. Almoft touched 
1 the I Sat. at the emerfion. 

Emerf. i Sat. of Jupiter. 


1764 

Jan. 

h 7 13 39 43: 

r 8 7 20 


9 1 


8 31 18 


X 16 
18 


1 10 2 8 
' 9 59 38 
12 37 S9 
9 47 46 
L 12 0 13 


At the OBSERVATORr. 

f Emerf. of i Sat of Jupiter. Air a little hazy, but Jupiter 
I fufficicntly bright, 

Emerf. i Sat. of Jupiter. ^ j. % • 

f A telefcopic ftar (inferted in Senex’s map of the Zodiac) m 
^ the line of the moon’s horns produced, and i a minute diftant 
I from moon’s fouth horn. 

Emerf. of 2 Sat. of Jupiter. 

Emerf. of i Sat. of Jupiter. 

Emerf. of 2 Sat of Jupiter. 

: Imm. of 3 Sat of Jupiter, 
j Emerf. of 3 Sat. of Jupiter. 

App‘ 


1764 ■ 
Jan. 

App' Time 

H / /' 

b 21 

f 10 59 28 

1 n 23 18 

J diS 

II 52 3 ^ 

s 25 

6 20 SI 

'Feb. 


S 8 

j 9 43 24 
lio 9 19 

* 17 

8 24 39 

■j 20' 

f II 50 32 

4 12 7 6 

'■IS 7 37 


( 7 54 8 

If 23 

i 7 54 44 
) 8 s 3 


/ 13 48 46 

? 24 

8 30 42 


X Leonis (which w«s occulted by the I this night 
in Europe) precedes j ’s fubfequent limb in right 
afccnfion by the paralladic wires of my 1 8 inch 
telefcope. 

Emerf. of i Sat. of Jupiter. Emerg’d inftantaneoully. 

Emerf. of i Sat. of Jupiter. A good obfervation ; though only 
40' after fun fet, fufficiently dark. 

A ftar 6.7 magn. In Aries, in line of 5 ’s horns, produced i' S. 
of J ’s fouth horn. Certain to lo" 

Emerf. of i Sat. of Jupiter. 

' Occultation of /Leonis 6 roagn. by J ’s bright lijnb, certan 
, . to 5". Full moon this day. 

The Virgin’s fpike precedes J’s fubfequent limbi 1“ 51' n" 
in right afcenfion by parallaflic wires. _ i r 57 33 
Ditto by tranfit inftrument upon the meridian 2 55 28 

N. B. The Virgin’s fpiie w«s occulted by the J this night in lurope. 

f Internal contadi: of one of Jupiter’s fatellites, with his eaft 
1 limb at its entrance upon his body. 

Sat. difappears. Suppofe it has been vifible 36" upon his body. 
Emerf. of 3 Sat. of Jupiter. 

Antares follows S ’s fubfequent limb in right afcenlion 1 
by parallaftic wires of 18 inch telefcope. J 

Emerf. of i Sat. of Jupiter. 


>2. 8. 30 
2. 17. 46 


March 
i 6 
% 8 

b 10 

I 12 ' 

13 _ 
S 16 

b.17 f 

of 5 [ 


7 5 
7 243 
7 21 40 

9 H 49 
9 49 
II 9 15 

7 56 7 
•9 13 29 

It 17 18 

6 41 28 

7 26 II 
7 36 29 
9 26 50 


Emerf. of 2 Sat. of Jupiter. Air very clear. 

Emerf. of c Plciadum from the I) ’s bright limb, certain to ro".^^ 
g Tauri, 2 magn. precedes K’s preceding limb ini i.* 55' 28" 
tight afcenfion by paralladtic wires. _ J 2 41 26 

Occultation of » Gemini 5 magn. by 5 ’s dark limb. 

Emerf. of ditto from 5 ’s bright limb, certain to io"» 
Opcultation of 2 » Cancri by J ’s dark limb. 

Off ultatipn of 3 V Cancri by J ’s dark limb. 

Occultation of «■ Leonis 4.5 magn. by J ’s dark limb. 

Beginning of the edipfe of the S . 

Shadow at middle of Mount .dEtna. 

Shadow of the middle of Mount Hercules. 

End of the edipfe. 

N. B. I obferred the beginning and end with an open glafs of Dollond'i conSniebon. 




App^ Time * 

1764 - 
April 

H S X 

f 6 

* 13 

8 a8 n 

8 33 30 

13 48 48 

© 15 

7 »9 ^7 

May 


It 10 ' 

7 7 47 

June 

5 6 

f 7 41 4 

1 8 53 33 

If h| 

a 13 14 

July 

P 9 

% n 

[ 9 it 

1 13 22 27 

1 8 39 H 

1 10 31 23 

Aug. 
0 5 

9 1 28 

$ 10 

1 7 41 43 


Emerf. of 3 Sat. of Jupiter. 

3 Sat. arrival to its greateft brightnefa. 

Imm. of 0 Virginia into S ’s dark Jimb. 

Emerf. of ditto from $ ’s bright limb, certain to 10". 

The Virgin’s fpike precedej } ’s preceding limb in I , . / . , 7 
right afeenfion by parallaflic wires J ^ 3 ’ 

N. B. It WM weuttel thii nigkt in Eunpe. 


Imm. of f Leonls 4.5 magn. into J ’s dark limb. 


Imm. of % Leonis 4.5 magn. into J ’s dark limb. 

Emerf. of ditto from P ’s bright limb. Certain to 5". 

T Sagittarii 4 magn. precedes J’s fubfequent k „ g, 
limb in right afeenfion by paraltaftic wires. J ’ ‘ ^ 


Antares follows P ’s preceding limb in right afeen- 
fion by paralladtie wires. 
t Sagittarii 4 magn. pree. P _’s prec. limb in right 
afeenfion by paralladiic wires. 


3.’ 

I 

6 

7 


8 .'4r 

31 C 

21 33 

9 19 


Occultation of «r Scorpii 3 magn. by P ’s dark limb. 
yOccultation of % Capricorni 6 magn. by p ’s dark limb, but 
J which was fo near to being full, that the ftar feemed to va- 
\ nifh in the illuminated arch terminating light and darknefs. 


Befides the above obfervations, I have taken a great many of the difference of right 
a fcTt if io n between the P 's enlightened limb and proper ftars (which I have not yet re- 
duced) by means of parallaiftic wires in the focus of my 18 inch reflefting telefcope 5 from 
which, after middng the requifite calculations, I make no doubt of being able to deduce 
the moon’s horizontrd parallax in that latitude, and thence, by proportion, the equato- 
rial parallax of the moon with great exafinefr, which has never been done yet in fo direft 
4 manner, 
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LX. Farther Remarks upon M. TAbbe Bar- 
thelemy’s Memoir on the Phoenician L/et- 
Urs^ contaming Us ReJleBions on certain 
Phcenician Monuments , and the Alphas 
bets refulting from them. In a Let'- 
ter to the Reu, Thomas Birch, D. D* 
Secretary to the Rcyal Society^ from theRov^ 
John Swinton, B. D. F» i?. S. Member 
of the Academy degli Apatifti at Florence, 
and of the Etrufcan Academy of Cortona 
in Tufcany. 


Reverend Sir, 


Rezd Dec. 13. 
1764. 


M L’Abbe Barthelemy’s meffloir 
^ on the Phoenician letters has 
again, with very large additions, been juft (i) commu- 
nicated to the learned world. Some at lean: of ihofe 
additions have ^een made, as there i$ exceeding good 
reafon to believe, if not very lately, feveral years af- 
ter the memoir itfelf was re^. This, as hf. TAbbc 
is faid to be the firft antiquary in France, and muft 

..... m m fit .a. 



cannot well fail of being confidered by many people 
as a confirmation of the fui^icion for ibme time 


Tom. 


(i) JHhiMfiit ^4^ lUttetHduref iifit its Rtffprts btf. 

XXX. p. 405-446. A Paris, J764. 

VoLlIV. Eee ‘ cntettbned 
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entertained in feveral parts of Europe, and hinted 
at by me in (2) a former paper. It will tlierefore 
enable us to account for the late publication of a 
piece, which feems to have been cried up by M.f Abbe’s 
admirers as one {3) of the moft valuable literary pro- 
dudions of the prefent age. What degree of atten- 
tion to this performance from the lovers of antiquity 
is really due, I ftiall not jprefent take upon me to 
decide. My fentiments of it, however, if not yet 
foffieiently known, from the following Ihort addi- 
tional remarks, fubraitted with the utmoft deference 
to the fuperior judgment of the Royal Society, will 
very clearly appear. 


I. 

M. TAbbe frill aflerts, that te<?ra, w tzvra, 

in the firft line of the Maltefe-Phcenician infeription, 
[Tab. XXIL] denotes the city of Tyre, To which 
I fliall only beg leave to reply, that this aflertion is ut- 
terly repugnant to die teftimony of ti^^'[’yrian cqins j 
which conftantly exhibit the w«rd tzor, or 
TzvR, as the name of that city. This i§ a fadt ex- 
prefiy allowed by (4) M. 1’ Abbe himfelf, though he 
produces it in fupport of the notion here advancedjj 
with which it muft, even at firft fight, be confidered 
as altogether incompatible. 

To the firft letter of the next word he frill like- 
wife attributes the power of Me, (5) and confequently 
affirms that word to be msn, hoc votvm, this vow. 

1 1* 

(2) Vol, L. Par. II. p. 799. Lond. 1759. 

(?) youm, det Scavanf, Decembre 1760. p. 34 ^* 

Guign. Dt FOrigtdes Chin. p. 60. A Paris, 17604 

(4) Memoir, de Litter. l£c. ubi fup. p. 409, 

- (sj Ihid. p. 410, 413. 


But 
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But as the abfurdity of this notion was clearly demon- 
ftrated in my former remarks, to which no reply has 
yet been made, I fhall take no farther notice of it 
here. 

We are alfo told by this learned (6) author, that 
the firft word of the fecond line was either or 
with the Nun and Akph fo clofely conneded 
as to form a kind of monogram ; the fainteft traces 
of which are, however, fcarcely, if at all, to be feen. 
That the word cut originally in the Ibne was 
PECERVNT, in my former remarks (7}, 

I have rendered fufficiently clear. And that the two 
elements Nun and AJepb Ihould be fo confined as to 
occupy a ^ace barely fufficient for one of them, will 
not be readily admitted by anyperfon moderately 
acquainted with the manner of writing obferved in 
the later Phoenician inferiptions. But to wave all 
other confiderations relative to the point in view, that 
the verb here is exprefied in the third perfon plural, 
die laft word of the infeription, DSny, benedicat 
IIS, feems evidently to prove. ’Tis worthy obfer- 
vation, that M. VAbbe reprefents Count Caylus's 
copy of die infeription as much fuperior in point 
of accuracy to Father dori’s ; and yet, in detttmin- 
ing, or rather attempting to determsivB, the formi 
of the laft letter of nay, he apparently prefers 
the latter to the former. Fcr he adduces Father 
Oori’s copy in fupport, or rather confirmation, of 
the oiher. But'fiich cotidud as this, in M. TAbb^’s 
fituation, is tp me no great matter of furprize. It 
is plainly intended to ferve a favourite hjpothffis, 
which cannot be eafily maintained. 

{b) Memoir, de LUur. iSc. ubi fup. p. 410. 

(7) See above, p. 126, 127. 

E e e 2 


With 
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With regard to the proper name abda- 

SAR, or ABDASARvs, I Can by no means believe it 
to be the fame with abdastartvs. That thofe 
two words had not the fame origin, feems to me^ at 
firft fight, felf-evident. This is likewife confirmed 
(8) by a writer of great erudition. But the ac- 
count I have (9) already given of the Phoenician 
ii&me TDinay* ABDA.SAR, fupported by the beft 
authorities, will, I flatter myfelf,. fet this matter in 
the cleareft li^t. 

(10) I formerly obferved, that aserimoe, ase,- 
rimar, or ASERIM-HAMMAR, was probably com- 
poled of ASERiM, or aserym, aseptmos, the name 
of one of the kings of Tyre, according to Menander 
Ephefius, and TO, MAR, or rather lan, hammar, 
IPSE DOMiNvs. ButM. rAbb 4 (ii) in the piece 
before me, takes it to be perfedfiy equivalent to 
the word aIEPYMOS itfelfj the Greeks feeming 
to him to have terminated in OS the Phoenician pro- 
per names ending in OP, as the other natives of Greece 
did JEeveral wj^nrds ufed by the Lacedaemonians of the 
twminatiop. To which*! fliall beg leave to re- 
ply, that the Greek dialed of the Lacedaemonians 
was widely different from the Phoenician tongue; 
and confequently that all arguments drawn from 
their fuppofed agreement, or affinity, muil be falla- 
cious and inconclufive. Nor will the compofition of 
^ name -iO-OnDK, or norrCTlDN, ASERIM- 
HAWMAH, viz. ASHBRAH-MAR, LV- 

(8) Matth. Hiller. OnoHiafi, Saa‘. p. 590. Tubingae, 1706. 

(9) See ^ove, p. za;, 128. 

(10) See above, p. 129. 

(11) Mm. it Litttr. ubi fup. p. 410, 411, 

CVS 
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CVS DOMiuvs, which he exhibits to our view, afford . 
a proper degree of fatisfadion to any rational perfon 
ingaged in fuch philological inquiries. Farther, it is ob- 
vious to every fraatterer in the Greek language, that 
in the wwds EipnMos, abaastaptos, aseptmos, 

BAAEAZAPOS, BAAEZnPOS, &C. HIROMVS, ABDAS- 
TARl^VS, ASEUYMVS, BALEAZARVS, BADEZORVS, 

&c. handed down to us by Jofephus ( i z), from Menan- 
der Ephefius, OS'is no part of the Phoenician names, 
but' only a Greek termination fuperadded to them. 
The tvbrd'.’A^RiMA'R* therefore,- or 'aserimor, 
wquld have fcecorae, when adopted by a Greek, 
A2EP1MAP02, or ASEP^MflPOX; not ASEPTMOS, aS 
M. I’Abbd has been pleafed to aflert. So the Tyrian, 
or Phoenician, proper name 01*1% hirawt, or hirqm, 
as it occurs in Scriptrirfi,' (i King, ix, 12.) Is rendered 
by the Septuagint' and Jofephus, after Menander Ephe- 
fins, EffiflMOSi'HiROMvs. Blit thc moft flriking in- 
ftances, or rather thofe direftly in point, . are 
BAAEAZAPOS,- BAAEZilPOE, Or BAIEAZAR, BaDE- 
zoR, when ftripped of their Greek termination; 
with which ASERiMAR, or ASERiMOR, does moft 
perfetftly agree. This amounts to the ftrongeft pre- 
fumption, that M-. TAiibd’s notioriofthe comjiolition 
of that n^me is deftituteof every fuppOTt, Henttewp 
itfay fairly conclude, that the account fiy me fiamefly 
given of theconftituent parts of this word tVas ftriaiy 
agreeable to truth j and confequently that the fourth 
diMttent was Mem, and not £&, as I then incon- 
teftably fwwed. 


( (n) Menand^ Ephef. apttd Jofeph. Cant, jfpid. fM. t. 


p. 1043. 


With 


A 
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With refped to the four firft letters of the third 
line, ** they form a difficulty, feys (13) this celebrated 
« writer, embaraffing enough. The two laft give 
« the word p, ben, fiuvs, son i but this word 
here ought to be read in the plural number. Was 
not the plural number fometimes pdnted out 
“ amongft ffie Phoenicians by the addition of an He 
« and a iSTaw, in the fame manner as the Chaldees 
« had an Jkpb ^a4de^ to the h^inniBg and the end 
«« of this word allb in the fingular ? (> rather did 
“ not the two letters, JG&, Nun, forming the pro- 
** noun jn, IS, ILLE, give us to underuand, that 
« Abdaflar and AiTeremor were brothers only by 
« adoption? 1 dare not decide in this matter, and 
** ffiaU content myfelf with ohferving, that the dif- 
** iiculty regards only the language of the Phceni- 
“ cians, of which we are totally ignorant, and by 
“ no means the powers of the letters, wliich have 
« been fufficiendy eftablifhed in this memoir.” 

Here ’tjs obvious, at firft fight, that M. 1 ’ Abb© 
is,np| ppljc feems aftu^iUy to fink 

i p rtf/ wei^tof the d^culjy he has himftlf pro« 
as of -this, notwithftanding his uncommon 
fagaciiy and penetration, he has not been able to 
fupply his readers with an adequate folution. For i. 
The word p:n cannot be of the ploral number, as he 
fnppt^es, or rather pofitively afierts } • both the qor- 
^elfiondent Greek and the tenor cf the inferiptbn, 
iyue^' I^am greatly, dweived, being uttedy repug- 
nant to fuch a fuppofition. 2, The Chalde« term 
be mentions being of the fingular number, and ab- 
iblutely diffimilar to the pretended Phoenicien weyd, 


(i^) Mm, de Lttter. ubi fup, p. 411. 

4 # ^ 
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adduction of it feems altogether imperti*. 
nent, yon the prefent ocpafion. 3. The pronoua |n 
is equivalent to the Latin earvm, not is, ille, a* 
M. VAbbe is pleafed to affirni ; and being a ftiffix, 
or afhx, adheres to the end, not the beginning, of a 
word. But if it fliould be taken for a feparate 
pronoun, it anfwers to tlie Latin illa:, not is, ille, 
as it is rendered by M. TAbbe. That Abdafar and 
Aferitnar therefore were btothers only by adoption, 
is a chimerical notion, void of even the leaft fliadow 
of jrational proof, 4. He in eifed declares the dif- 
ficulty to be' infoinble, when he owns hinifelf inca- 
pable of deciding in this matter. 5. He makes the 
fame declaration, when be aiferts the difficulty to 
r^ard only the Phoenician language} which he affirms 
to be utterly unknown, though both he and M. de 
poignes have in exprefs terms affirmed it to be al- 
moft intirely the fame with the Syriac, and he has 
him&lf attempted to explain fevaal inferiptions in 
it. Nor will it in the leaft avail him to refer the 


difficulty to the Phoemcian tongue, or rather our 
ignorance of that tongue. For he undertook the in- 
terpretation of the whole infeription he has here fo 
mint^t^ly coitfictered, ia ipndec to deduce aThcenidan 
alphabet from it} andunlpfe he has, in fome meafure 
it leaft, effe6led this, hoMr can he take upon him to 
afpertain the powers of the letters of vahich his alphabet 
is «spmpof«d ? I would therefore, in my tup, beg leave 
to him the following queftion. Is it not more 
ingenuous, more liberal, and more worthy M. I’Abbd 
Borthelemy^ (14) exalted merit, to retrad an etrour 


j(i4} Jomvt d(S Sigavimt^ Aoa* 1760* p* a??* (i)* 
3 


than 
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than to perfift in it ? To give up a point than to at- 
.terapt the defence of it, when he feems even to 
look upon it himfelf as altogether indefenfible ? 

The iaft word but one of the infcription M. rAbh6 
reprcfents by the Hebrew characters C37j?J?i3rD» 
taking the fecond letter for He, He has hkewife 
given us a pretty good account of Cj7pP0> the later 
part of itj but has only juft .mentioned tiw pa^Ie 
M3, formed of the two firft letters. -And in this he 
has, perhaps, a6«d prudently enough. For none of 
the fignifications of that particle, at leaft none that 
I can find, will accord with the fenfe of th« part of 
the infcription in which it occurs j whereas if we 
ibppoie the iecond element to be Mem^ as l am fully 
perfiiaded it is, every difficulty will imm^iately ya- 
nifh. This I have clearly demonftrated in my for-s- 
mer remarks. I muft beg leave farther to obfervei 
as pertinent to the prefent occafion, that as a variety 
of winds' will give a variety of 'directions to a fhip’s 
motion, 1 any navigation ete^fted by different winds 
may 'be termed 'crooked, any voyage perfotmad bjr 
thein'aSihtnida oblique. So J^htt We dantiot*. iow 
from either’ of M. I’AbbC’s trknflatioii$ df the Wtord in 
qudSion, that the two Tyrians mentioned in our 
infcription were thrown upon the ifland of Malta 
by a tempeft, as this learned ahthor has been pleafed 
to aflerL The later of thofe tranflations was 'Owing, 
39 he informs us, to “ the favotlr of certain fappo*^ 
« fitio'ns, which, for brevity’s lake, he has %p-i 
** prefleflr’"” ' ■’ ’ 

Prom what has .been fddit’appears, thatthe cha* 
raSer denominated He by M. I’AbbC, and by me 
Mem, is an ot^eft of feme importance, - with rfegard 
to the explication of this infcription. If it be taken 

for 
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for the former element, two or three parts of the 
monument are fo involved that they are fcarce, if at 
all, intelligible; if for the latter, the fenfe runs 
throughout unembarafTed, confiftent, and clear. Nor 
does this charadter differ more from that allowed to 
ftand for Mem, by M. I’Abbe, than do feveral of the 
acknowledged fomewhat different forms of Mem 
from one another. A draught of it, however, feems 
not to have been yet publifhed, by M. I’Abbe, that 
can be abfolutely depended upon. For in the copy he 
firft communicated to the learned world, reprefented 
by him as a tranlcript perfedly agreeing with the 
original, this charadter approaches a little nearer to 
his figure of Mem than it does in the firft plate of 
of the memoir before me, and confequently the 
latter feems a little more favourable to his faypothefis. 
Whether this minute alteration, which is too incon- 
fiderable to affedt the point in queftion, ought to be 
attributed to the inattention' or incapacity of the en- 
graver, or to Ibme other caufe, I fhall not take upon 
me to decide. How that matter really ftands is beft 
known to M. V Abbe, 

But the power of the letter He”, fays M. I’Abbe, 
** is fixed by other examples which I fhall foon 
« produce.” Now that a charadler reprefenting He 
does not occur in the monument under confidera- 
tion, has already, I flatter myfelf, been rendered 
fufitciently clear; whether or no it is to be met 
with on any of the coins produced in the paper 
before me, by M. I'Abbd, comes therefore next to 
be confidered here. ' 


VoL. LIV. 
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II. 

My explications of the firfl, fecond, and fixth me- 
dals in M. I’Abbe’s plate of coins may be feen in a 
frnall Latin differtation, put to the prefs at Oxford, 
in 1753. That of the fixth, however, which is a 
medal ofLaodicea, muft be owned to be incom- 
plete; the four laft letters of the mfcrijition haymg 
been defaced on my coin, by the injuries of time. 
Nor am I intirely fatisfied with M. I’Abbe s inter- 
pretation of the latter part of this infeription, as it 
ieems very forced and unnatural, and even con- 
trary to the faith of hiftory. Nay, it feems not 
perfedUy to pleafe M. I’Abbd himfelf, as he has 
not abfolutely fettled the power of one of the letters 
of which it is compofed ; but contents himfelf with. 
(15) obferving, “ that this flight difficulty will 
** hereafter be removed by other monuments.” His 
interpretation of the infeription exhibited by the coin 
of Sidon, which he makes coeval with the reign 
of Antiochus IV. is likewife liable to exceptiem, as will 
appear to every one moderately verfed in this branch 
of literature, who examines it with proper attention. 
The other two pieces of Sidon prefent nothing very 
remarkable to out view. One of them has* never- 
thelefs handed down to us the very charadler afferted' 
by me to reprefent 'Taadet but taken by M. I'Abbd 
Barihelemy for Tbauy immediately preceding certain 
numml eharaflers, which have beOn fully explained 
in one of my former papers, on the reverfes of fe- 
veral Sidonian coins. 

(^5) Mim. dt Litter, ubi fup. p. 417. 

Now 
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Now the letter He does not appear on any of thefe 
medals, and confequently nothing can be inferred 
from any of them in favour of the form of that ele- 
ment contended for by M. I’Abbe. On one of thofe 
coins, however, faid by this learned antiquary to have 
been ftruck at Marathus, but which in reality ought 
not to be attributed to that city, now in my poffeffion, 
the very fame character occurs, with the power of 
Mem^ that M. I’Abbe exhibits on two of the medals 
of Menae as occupying the place of H. My ex- 
plication of this coin, which I then took to belong 
to Marathus, was printed here, in i 753 * -^“5 ^ 
terwards obferved, that the Phoenician infcription on 
this medal confifted of four letters, the laft of 

which was Beth •, and that on all the fimilar medals, 
or draughts of them, which I had feen, fo^ cha- 
rafters likewife appeared, the fourth of which was 
cither Beth or manifeftly a part of that element, 
not Ajin or Jin, as M. I’Abbe, without any manner of 
foundation, feejms to imagine. Hence I concluded, 
that thefe pieces could never have been ftruck at 
n“IO, MARATH, or MARATHUS, and therefore 
Icrupled not a moment to explode my former opi- 
nion. To tins I was farther excited by the nurpe- 
ral charaders in the Argues of two of them, at 
ptcfcnt a. part of iny Ihaall collection of PhoBoician. 
coins } which, if I am not greatly miftaken, cle^ly 
point out ,the years of Rome 748 aqd 749. But 
a^ut that time Marathus nyas either in ruins or in- 
tirely ,raze4» and the territory appertaining to it 
occupied by the Aradians, according to Strabo ( r6)* 

» 

(i^) Strsbv XVI. p*^ 753 * Pari- 

Itoruu, 1620. 

p f f 2 I therefore 
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I tBerefore cancelled that part of my fmall work 
in which the interpretation of the infcription, pre- 
ferved by one of thefe Phoenician medals, was con- 
tained. The cancelled part is, however, ftill in my 
hands 

Of the Sicilian medals in M. I’Abbe’s plate four are 
to be atrributed to one city, and two to two others. 
Of the latter M. I’Abbe affigns one to Imachara, and 
the other to Carthage j with what truth, I lhall not 
take upon me at prefent to decide. But that a per- 
fon fo juftly celebrated for his knowledge of antient 
medals, particularly Punic and Phoenician medals, as 
is M. I'Abb^ fliould fiift-afcribe the former to I know* 
not what Caftra“C®cilia, or Caftra Julia, and after- 
wards to Panormus, now Palermo, is to me, I mufV 
confefs, real matter of furprize. For the Punic name 
on thefe coins is evidently n^no, mahhanoth,' 
MEHNoTH, or, as Ilheth is fometimes divefted of 
even the force of an afpirate (17), menoth; which 
apparently anfwers to the Greek MHNAI, and the 
Latin wenje, the name of a city in Sicily, called 
Men^o by Cluverius (18), leveral of whole medals 
adorn the cabirtets of the curious at this day. Nay, one 
of the Punic coins of Mense publilhed by M. TAbbe, 
though without any explication of the Punic infcrip- 
tion, an dconfequently without fufficient proof of the 
point in view, has been exprefly attributed to Menae, or 
Mcn^, by Goltzius (19). An accurate defeription 
of a medal of Menas, together with a complete in- 
terpretation of the Punic infcription it exhibits, may 

(17) Bochart. Lib.Lc. i. _ 

(18) Phil. Cluver. Sial. Antiq. Lib. IL c. ix. p. 339. 

(19) Hubeftus Goltzius, in Num, Sicil, Tab.XILjnuin. 5 j 6 ‘ 

be 



[ 405 ] 

Be feen in the Latin differtation (20) above ra* 
ferred to, which it would be fupeifluous to touch 
upon here. 

With regard to the Punic element taken for by 
M. TAbbe, on two Siculo-Punic coins, he feems to 
give up in one part of his memoir the form of it fo 
warmly by him contended for in another. For he 
exprefly allows, that this charadter on one of the 
Siculo-Punic medals exhibiting it may xcprefent Mem^ 
as well as He. From whence we may* infer, that 
the correfpondent letter on the other, as the word to 
which this charadler belongs is on both .medals the 
fame, may likcwife, with no fmall appearance of 
truth, be taken for Mem% and confequently that, ac- 
cording to M. TAbbe, the letter He may be fuppofed 
never in reality to have exifted on either of thofe 
Siculo-Punic coins. 

'Tis obfervable, that on one of the coins of Menae*, 
in M. 1’ Abbe’s plate, the words rTlp, vrbs 

NOVA, feera to appear} and that the firfl: element of 
'this infcription, if the draught of it here may be de- 
pended upon, is the Koph of nearly the Chaldee form. 
1 1 have, however, a Punic medal in my collection, 
(fee Tab. XXL) with the old Pboenidan 
on the reverie, and the .names of two Sicilian cii- 
ties, in Punic characters, never hitherto ptiblifhed* 
A galeated head, with a fprig of laurel before 
it, on one fide, prefents itfelf to our view; and 
the triquetra, or fymbol of Sicily, with a human 
face in the middle of dt, appears on the reverfe. 


(ao) Swint. De Nttm, qulhupi, Smaritant.i^ Pbieftte. 
Dtjh-t, OxoD. 1753. 

attended 
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attended by the words magel, camic, the Punic 
names of two Sicilian towns. The latter of thefe 
was the camicvs (21) of Diodorus Siculus and 
Herodotus, and the former the macella, or 
MAGELLA, frotn whence the magellini of 
Pliny (22), of Dio (23) and Polybius (24). The 
letters of the infcription are drawn from the left 
hand to the right, contrary to the ufual Punic man- 
ner of writing. But fuch accidental miftakes of the 
moneyers as this are fometimes vifible on antient 
coins. This valuable medal, which formerly had a 
place in Lord Winchelfea’s noble colledion, corredts 
the famous Bochart, with refpedt to the origin of 
the name camicvs 5 and has prefervcd an unufual 
Punic form of Lamed, agreeing with a Samaritan ( 25) 
one of the fame element, ais'wcll as a figure of Ghimet, 
that not feldom occurs on the Siculo-PuniC coins. 
Sotne may, however, confider this medal as of Greek 
extradion } the third letter fo nearly rcfembling 
Lambda, and the antient Sicilian <preeks, on certain 
tjccafions, having ufed the Phcenician Koppa upon 
iheir 6 olks,} as appeteaifrooi the medals of Syracufe. 
►But as the Mm is plainly Punfcy or Phoenician, and 
both the Greek terminations wanting here, I can by 
no means prevail upon myleif to fubfcribe to fuch 
an of>inion. 

(21) fHod. Sie. BJft. IV. & XXIII. Herodofe LA. V®I. 

(ia) Km. 2*1^1/. Lib. ULciTiii. > 

(t*?) Di0in|EH;ceij>t*4i^P*rphyfogi^ne£. p. 637. 

{24) Polyb.Lib. I. p. ^4. ‘ 

(25) Numifm. Anttq, (Ac. I Thom. Pemb. & Mont. Gomer. 
Gem. CtjIIceft P . txlup. 


As 
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‘As the Carthaginians therefore ufed, on certain 
occafions, the old Phoenician Kapfa, or one of the 
earlicft forms of Ksph ; we may from thence con- 
clude, that the charadter (26) on a Punic coin by 
me long ago explained, fo fimilar to that form, muft 
undoubtedly be taken for the fame element, as I 
then mofl: clearly evinced. Nor has either M. I’Abbe, 
or any other French writer, hitherto overthrown this 
notion; though it has been called in queftion, if 
not denied {zy'y, by M. Pellerin. Nay, it has 
been, in a manner, adopted fome months fince, in 
the Journal des S^avanSy (a8) and even by M. 
I’Abbe himfelf, in the (29) celebrated memoir that 
is the objedl of my attention here. 

It has been juft obferved, that the Lamed on the 
Sicilian coin laft defcribed is of an unufual form. 
Give me leave to add, that another of my Punic 
medals ftruck in Sicily has preferved a form of that 
letter, fomewhat more fimilar to the correfpondent 
charadter in the alphabet deduced by M.' I’Abbe 
from feveral Siculo-Punic coins. This medal has on 
one fide the head of Jupiter, and on the reverfe 
two ears of corn, attended the Punic infcription 

ALICA, or HAtICAH, the AAIKTAI, Or HALICYJE, 

oi (30) 'Diodorus Siculus, fituated between Entella 
and Lilybacum, according to (31) Cellarius. The 


(a6) jDe Num. quibufd. Samaritan. Phcenic. l^c. Dtjfert. 

n. 86, 87. Oxon. 1750. „ , t-. 

(27) Aicueil dt Medailles de Peuples £? de Vtlles, ^c. 

Tom. III. p, I 4 i» 142* ^ *763- 

(28) Jtrum. det Spavansy Aout 1763. p. 280. 

(2q) Mhi. dt Litttr. uhifvp. p. 414. 

(30) Diod. Sic. Lib. XI V. c. 25. 

(31) Chrift, Cellar. Geegraph. mtt. Lib. II. c. 12. 


coin 
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coin has not hitherto been publilhed, I believe, by 
any author whatfoever. 

Amongft my Siculo-Punic coins there is likewife 
one 'with the letters HJjetb and Beth, on the reverfe. 
Thofe elements undoubtedly form part of the word 
HiBLA, or HYBLA, the Punlc name of a 
town, or rather three towns, of Sicily, according to 
Bochart. That a mint was eredted in one of them, 
at leafl, from an antient medal, with the words 
YBAAS MEFAAAS imprefled upon *it, may be cer- 
tainly inferred. The Greek cities of Sicily not fel- 
dom exhibited on their money only part of their 
names, as we learn from (32) feveral of die Greek 
Sicilian coins ; and that the towns there under the 
dominion of Carthage did the fame, we have all the 
reafon in the world to believe. 

Another medal alfo appears in my little cabinet 
with the charaiSer reprcfenting Hheth only, on 
the reverfe. That chaiader may be taken for the 
initial letter of the Punic proper name hibla, 
or HY BtA j and may indicate this piece to have been 
flruck in the city lo called, as well as the former. 
Inftances of fuch initial letters as this pretty frequently 
occur, on fev-eral of the (33) Greek Sicilian coins. 

Two of my Imall Carthaginian medals have pre- 
ferved the letter Ghimel, on their revcifes, of the 
ufual Punic or Phoenician form. This feems to be 

^32) Erafm Froel. m NoUt, Elmentar. Numlfm. piff. Filippo 
Pirut. in La StciL dtjci lU con Medagl. &c. pafl'. In Roma, 1649. 
Vid. etiam Hubixtum Goltemm, in Suil. Numifm, palT. Ant- 
verpiae, 1617. 

(33) Erafm. Ftcel. in N«Ut. hlmmtar, Numtfin. p. 83. 
iVaemise, Pragae, it Tergefti, 1758. Parut. et Goltz. ubi fup. 
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die initial letter of gela, the name of a town of 
Sicily, with feveral of whofe (34.) coins the cabinets 
of the curious are adorned. 

Another of my Punic medals, flruck in Sicily, 
prefents to our view the two elements Alepb and 
Beth. Thefe plainly point at the abacjena of 

(35) Ptolemy, an antient town of Sicily j many re- 
mains of which, according to Cluverius, ,were fomc 
time dnce to be feen. 

One of the Siculo-Punic coins in my fmall col- 
ledlion has handed down to us two alphabetic cha- 
radlers, the powers of which are not yet, perhaps, 
fuflSciently known. The fecond of them, however, 
from the great refemblance it bears to the form of 
that element in the Maltefe infcription, we may ven- 
ture to pronounce ^zade } and the firft, according to 
M. I’Abbe Barthelemy, occupies the place of A&ph. 
I am neverthelels rather inclined to believe, that it 
ought to be taken for Kcph. This feems to appear 
from the draughts of feveral coins, publifhed by 

(36) writers of good authority, as Well as from the 
concurring fentiments of thofe writers themfelves. 
If this notion Ihould hereafter be adopted by the 
learned, the medal may be fuppofed to have been 
emitted from the mint at Catana, as Ts^de fometimes 
in power anfwers to the Latin T j but if M.-l’A’bbd's 
opinion fhould be held more confonant to tnidi, 

(34) Froel. Parut. & Goltz. ubifup. , 

(35) Ptol. Geograph. Lib. III. c. 4. Phil. Cluver. Stcil. Axt. 
f». 386. 

(36) Veron. Illufirat. Par. Terz. cap. fett..p. 258, 259. •la 
Verona,' 1732. Ridolfin. Venut. in Saggi di DUfertex. Accape- 
mkh. piAblicameijte hue. neUa JJehil. Aaadent. Elrttfi. deff amtdhtSr 
m Citia di Cortona, p. 35. In Roma, 1735*. Pafut. Laftai 
*of. &c. 

4 VoL. LIV. G g g from 
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from that at Afforus, the fame element being like-* 
wife not feldom equivalent to the Latin S. On ano- 
ther of my Siculo-Punic medals, that letter fome- 
what refembles the Kappa of the Greeks. Ad- 
mitting the fecond element to be ‘Tzadey as I am 
fully convinced it is, both assorvs and cat an a 
may, with (37) great propriety, be confidered as Punic 
proper names. 

For the farther illuftration of what has been here 
advanced, it may not be improper to exhibit draughts 
of the Sicilian medals juft defcribed, as well as of 
feveral others, now in my polfeffion, adorned with 
Punic charafters. From thefe (Tab. XXIII.), at 
firft fight, will be deducibie a Siculo-Punic alphabet 
[Tab. XXIV.]} which, though incomplete, may, 
perhaps, not prove unacceptable to the learned. 

Before I conclude my remarks on the Siculo-Punic 
coins, publilhed by M. rAbb 4 I muft beg leave to 
repeat, that only two of them, which were ftruck 
at Men®, are produced, in order to evince the 
reality of his form of He j and that he has himfelf 
allowed charadter, on. one of thofe medals, 
(which conceflion will likewdfe extend to that on the 
other, as has been already oblerved) to be as pro- 
perly cfrpreflive of Mem as of He. I fay, his form 
of Hei becaufe I cannot help taking the charadler he 
Renominates He for Mem^ it fo nearly refembles 
the common and ufiial form of that element, and 
as the fcnfe it communicates even here, fuppofing it 
Meihf is Ib perfcflily confonant to the tenor of fuch 
jnfcriptions. This will be readily admitted by every 


{37) Val. Sdiiad. 
x6ia« 


Lm» Pentefghtt p. .113, IJ4, i64z« 


one 
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one not totally unacquainted with the medallic fcience, 
and not an intire ftranger to- the firft principles of 
oriental literature. For nihD Di?0, ex popvlq 

MENENIO, A POPVEO MENENIO, POl»Vl.O MENENIO, _ 
(fcU. cvsvs, vel PERCVssvs, NVMMvs) is certainly ' 
altogether as proper as nUHia D^n, ipse popvlvs 

MENENIVS, (Icil. CVDIT, Vel PERCVSSIT, NVMMVM) 

if not really much more fo. That s. c. i. e. sena- 

TVS CONSVLTO, D. D. i. 6. OECRETO DECVRIONVM, 
EX D. D. i. e. EX DECRETO DECVRIONVM, &C. llOt 

leldom occur on antient coins, is a point too well 
known, (38) even to finatterers in antiquity, to be 
difputed araongft the learned. 


III. 


As my Latin diffcrtation upon the fecond -Citiean 
infcription, of which I have already given a Latin 
tranflation, inferred in the Marmora (39) Oxoni- 
ENsiA, is almoft ready for the prefs j I might eafily 
cxcufe myfelf, at prefent, from taking any notice 
of M, TAbbes pretended explication of that infcrip- 
tion. But as this, in ^onjundjon with his attempt 
to interpret the fourth, is undoubtedly by far die 
moft exceptionable (40) part of his whole per- 
formance, lince he fpems totally to have mift^ken 
the ienfe of both infcriptions } I fliall beg leave to 


(38) Lud. Dcbiel, e Soc. Jcf. in ViUit. JRti Kumar. Fatet. 
p, 00, 100, iia, «tc. Vienn® Aui^i®, i733- 

(39) Aiarmor, Oxon. Par. Secund. Tab. lH* P* 


1763 


(40) Mimoir, it Litter, ubi fup* p. 4*i» 4 - 23 * . 

’ G g g 2 fubnut 



r 4^ ^ 1 

fubmit to the confideration of the Royal Society 
the following fhort ftridures upon it, referving to 
myfelf the liberty of being more explicit and parti- 
cular on this head in my future diflertation. 

1. With regard to the fecond Citiean infcription, 
the third letter of the firft word is not Mm, but 
Capb 5 as moft evidently appears from the autograph 
itfelf, now in the poifeffion of the Univerfity of 
Oxford. Farther, that ought to be rendered 
noRMiAM, DORMio, or JACEO, as M. TAbbe af- 
ferts, had that been the firll word of the infcription, 
as moft certainly it is not, we fliall fcarce be able 
to learn from any lexicographer. 

2. The fixth word of the firft line is W>ur, Chur, 
or Mur, not Chad, as M. I’Abbe feems to imagine ; 
the laft letter of that word being manifeftly Rejch, 
and fufficiently diftinguifhed by its length from 
JDaleth, which occurs twice in the beginning of this 
line. 

3. The term nDVD cannot bear a relation to any 
particular city, town, or country, as our learned an- 
ti(|uary is pleafed to fiippofej becaufe this would 
imply, that the fepulchral infcription had only a Angle 
perfon for Its objedl- But this notion is intirely over- 
thrown by the word ’nru, in the fecond line, and 

in the third j both of which are evidently plu- 
rals in conftrudion, and confequently cannot refer 
to lefs than two particular perfons. Befides, as the 
moft antient infcriptions were probably the fliorteft 
and moft Ample, the age of the monument itfelf 
feems to announce a duality of perfons at leafttohave 
been pointed at by the infcription. 


lean 
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4- I can at prefent fee no reafon why M. VAbbe 
fhould fuppofe this infcription to run in the firft per- 
fon, rather than the third. Perhaps he will fay. that 
the Maltefe infcription, as by him explained, affords 
us a remarkable inftance of fuch an uncommon mode 
of expreflion. But this, I humbly conceive, is no 
realbn at all} becaufe in one particular infcription 
fbme peculiarities may appear, as is often the cafe, 
that in others do not occur. Befides, the poftulate 
he begs, or rather affumes, will, I am perfuaded, . 
not beib readily granted , him by the learned. . 

• 5. M. I’Abbe has added a fiditious BcUn to tha 
beginning of the fecond line, not the fainteft traces, 
of which are difcernible on the ftone. Nay, that 
Schin could never have been there, is felf-evident, at- 
firft fight, from the very face of the infcription. 

6. The word chv, pax , formed, according to 
M., rAbb6, of the fii<ftitious ScBn and the two firft 
letters of the fecond line, was moft certainly .never 
a part of this infcription. 

7. He fuppofes an hiatus in the fecond line, and 
another in .the third } whereas not a fingle letter is 
wanting in the infcription, nor any .of .the words fo 
effaced as to be rendered ille^ble,. by the injuries of 
time. 

8. .For the words rOfi, D5, nt3K7, m 

SaS, which clearly prefent themfelves 
to our view in the infcription, he has taken the li- 
berty. to infert mno* nniy, 351:^0, % 

»n3, without the leaft fhadow of a reafon 

for fuch an arbitrary infertion ; feveral of his letters 
being purely imaginary,, and not the fainteft-traces of 
them having ever exifted on the ftone. 

9. The 
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9. The name tam, or, as he corruptly writes it, 
THAM, is taken by him for only part of a word; 
whereas it is a perfed: and complete proper name, as 
moft clearly appears from the face of the infcrip- 
tion, and from fome antient writeis rf good autho- 
rity, who will hereafter be referrcu to in thefe 
remarks. 

10. He has not tranflated the words D3* 

noitS, m ’m3, asa, 0 % though 

they form lb confiderable a part of this monument ; 
and though a tranllation of them is fo ellentially ne- 
celTary, in order to arrive at a true interpretation of 
the infcription. 

In confirmation of what has been here advanced, 
I lhall beg leave to fubjoin a fliort and concife ex- 
plication of this infcription ; whidi, I flatter myfelf, 
will not be found very remote from truth, as it is 
confonant to the faith of hiftory, and fupported by 
two or three Greek authors of very confiderable note 
amongft the learned. 

It may, however, be previoufly requifite to ob- 
ferve, that the plate hereunto annexed [Tab. XXV.] 
exhibits the moft perfed reprelentation of this mo- 
nument, both with regard to the magnitude of the 
ftone, and the forms and fize of the letters, that can 
poffibly be communicated to the learned world.^ As 
the copy therefore now prefented to the public is the 
refult of a fre& and moft careful examination of the 
autograph kfelf, and by me, fince the publication of 
the Marmora Oxoniensia, immediately deduced 
from it ; this may be confidcred as the moft accurate 
tranfeript of oUr Citiean infcription, in all refpeds, 
that has hitherto appeared. 
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I. The firft word, anac, or onec, feems 
to have denoted the fame thing in Syriac (41) and 
Phoenician that ONTa did in Greek, and onyx in 
Latin. Butthcfamefpecieaof marble was denominated 
both ONYX and alabastrites, as we (42) learn from 
Pliny, and other good autliors. It cannot therefore 
well be doubted, but that "jiK, anac, or onec, 
here may either be tranflated ftridlly and literally 
ALABASTRITES, or be rendered with fufficient pro- 
priety by the more general term marmor. The 
■Cyprian ftone itfelf, on which the infcription has 
been preferved, being a fine white alabafter, or per- 
•fedt ALABASTRITES, puts the point here infifted on 
almoft beyond difpute. 

2. I have already given ■ fo full and particular 

an account of the fecond word which is a 

Phoenician proper name of a man, in my former re- 
marks, (43) that it would be intirely fuperflaous 
and unneceffary to take any notice of it here. 

3. That the third word, p, ben, which occurs 
afterwards in the fir ft line, is equivalent to the Latin 
EiLivs, I have (44), in a former work, rendered 
incohteftably clear. 


( 4 r) Johan. Buxtorf. Lftx. Chaldaic. Sc Syriac, p. 25* Bafilese, 

/'aa) PJin. JViirL Lih. XXXVI. c. 7, 8. Lib. XXXVII. 
c. 5,6. Hot. Cam. Lib. IV. od. 12. Martial. Fptimn.Lih. 
VIL ep. 93. Diofeorid. Lib. V. c. 253, Kdor, Lib. XVI. 


c. 


IS* . 

(43) See above, p. 127, 128. 

(44) Inftripi, Cit. p, 22, Oxon, 1750. 


4; The 
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4. The fourth word, DDD*!::^, abdesvsim, or 
ABUESASIM, is another Phoenician proper name of 
a man, not to be met with in any antient author. 
If we read it abdesvsim, it anfwers to the Latin 

SERVVS, or CVLTOR, EQVORVM ; if ABDESASIM, 
(45) REGENTIVM (viz. DEORVM Mundum RE- 
gentivm) CVLTOR, or SERVVS. The latter feems 
to be by far the moft eligible ledion. Which if 
we admit, it will feem to follow, that the Phoenician 
term ODD, sasim, was fometimes at leaft equiva- 
lent to nil, svPERi, or rather nil Mundum re- 
GENTES, amongll the Latins. 

5. The fixth word, nn, hhvr, or hvr, is alfo 
a Phoenician, as well as a (46) Biblical Hebrew, 
.mafculine proper name. The firft letter, JBJoeth, 
here is of a pretty unufual form. I have another 
Phoenician infcription, never hitherto publillxed, widi 
the very lame character in it j of which, if God 
grants me life and health, I intend to communicate 
.an interpretation to the learned world. 

, 6. The feventh term from ought to 

be rendered in Latin lapis (47) sepvlohralis. It 
feems to begin a new fcntence, and to be intirely de- 
tached from the preceding words. The genuine 


(45) Vid. Jac. GoU Anglic, in voc. five DKD> 

REfciT PRO ARBiTRio. Saoj. Bocbart. Munzsk, p. 16. 
Braneqvier», 1690. Jo. Leonhard. Rcckcnberg. Lex. Hebr. 
p. 1072. Jenae, 1749. 

(46) Mattb. Hiller. Onmaji. Sacr, p. 99, 789. Tubing®, 
1706. 

(47) Leonhard. Rectenberg.* ubi fup.'p. 690. Jen®, 1749. 
Cbrittiaii. Stccki Clev. Lin^. San£It Vet, Teji, p. 470. Jej®, 
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fignlfication of this word is confonant enough to the 
tenor of the infcription, which will not admit the 
fenfe afligned it by M. I’Abbe. The figure of the 
Tzade, which is a very uncommon one, occurs in 
the iiiedited infcription I hope hereafter to explain. 

7. The eighth word, iJDb, leme, or lemeb, is 
probably another Phoenician proper name. That it 
was ufed as a proper name in %ria, from Jofephus 
is (48) abundantly clear. It occuis alfo as the pro- 
per name of a man in Feftus. The fubftantive p, 
BEN, FII.IVS, does not follow eemb, with the 
father’s name, according to the manner of writing 
not infrequently feen in the Phoenician infcriptions. 
But other inftances of fuch an omiffion (49) as 
this have been obferved, on feveral of the anticnl 
Hones found in the ruins of Citium. 

8. The verb next prefents itfelf to our view, 

and ought to be rendered vixit, according to the 
Hebrew lexicographers. A fuppreffion of the rela- 
tive pronoun oyi, is obfervable here. But 

fuch ellipfes as this were antienlly not uncommon, 
according to Noldius (50). 

0. The following charader, though in a manner 
the fame with the Citiean form of Jodj is likewife 
fomewhat fimilar to the Palmyrene numeral 
raster reprefentiug twenty, (51) and not difli- 


(48) Jofeph. Jnti^uti. Judaic^ Lib. 3 JII. _ c. 15. p. 599- 
£8. Hudibn. Oxon. 1720. Sex. Pomp. Feft.Lib. XVI. p. 455. 
Amftelodami, 1699. 

(so) Pertliuhr. Shat-OiaU. 

(5 o' Vol. XLVIII. Tab. XXIV. Inicfipt. 

“Voi,.UV. Hhh 
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milar to ODC of the equipollent charaders ufed (52) 
at Sidon. As the word vixit, therefore ma- 

nifeftly requires a numeral, I have taken the liberty 
to tranflate this twenty. The learned world may 
expedl a farther account of this numeral in my fu- 
ture differ ration. 

10. The next charader fufHciently refembles (53) 
the Palmyrene form of Schin, on a Parthian coin by 
me formerly explained, as well as in the Palmyrene 
alphabet. It may therefore pafs for that element, 
though it is Ibmewhat longer; efpecially, as the 
Syrians were neighbours to the Phoenicians, and the 
'letter Scbin here begins a word fo confonant to the 
tenor of this part of the infcription. That word is 
apparently nWB?, which comes very appofitely after 
»n, VIXIT viGiNTi, or rather qvi vixit 
viGiNTi. As it appears here in conftrudion, it is 
'a Angular ; but muft neverthelefs be tranflated annos, 
the genius of the Phoenician language in this re- 
fped being probably the fame with that of the 
Hebrew. The jllepb is to be confidered as a mater 
leBmis, in the term before me ; the letters Alepb, 
VaUy yod, (54) not infrequently occupying the places 
of vowels amongft the earlier Hebrews, and confe- 
quently, as there is great reafon to believe, amongft 
the Phoenicians alfo. But of this more hereafter. 

II. The Phoenician fubftantive o'?;;, as in He- 
brew, is undoubtedly equivalent to secvi.vm, jeter- 
NITAS, DVRATXO HOMINIBVS ABSCONDITA, fifC. 


(52) Phihfophi Traitf. Vol. I». Tab. XXXIT. p. 805* 

(53) Phikfiph. Tranf. Vol. XLIX. Tab. XVIII. p. 593. 

(54) Campeg. Vitring. Ohfervat. Sacr, p. 186. 


It 
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It frequently occurs, both in a limited and unlimited 
fenfe, in the Old Teftament; and accommodates 
itfelf, according to (55) Gufletius, to the nature of 
the fubjedt to which it is applied. Which if we ad- 
mit, when applied to men, it mufl: denote the term 
or period of human life. And in this fignificatien it 
(56) fometimes may be met with in holy writ, as it 
manifcftly is in our infeription. The Vau here, in 
conformity to the Phoenician cuftom, is fuppreffed. 
But for a farther account of this word, recourfe may 
be had to the learned Sontagius, in (57) his difler- 
tation upon the terms and DV, printed at Altorf, 
in 1695. 

1 2 . The Hebrew noun aiiOD, from whence tySNSD 
and niaMaa, is deduced from the (58)^ verb SHSt 
POLVIT. By the extrufion of the two quiefeent let- 
ters, and the fubftantive becomes 330, 

(the fame in pronunciation with 31 NDD) as it appears 
in our infeription. Nor is it to be wondered at, that, 
before the invention of the vowel-points, the qui- 
efeent letters fhould have fometimes been fuppre&d, 
as they had in reality no power at all. Inftances of 
fuch a fyncope, or extrufion, as that here obferved, 
are tiot fddom found in the facred writings of the 
Old Teftament, And that this was really the cafe 
with regard to the word 3DD, the Chaldee term 

(55) Jacob. Guflet. Comment. Lhtg. Ehrak. 1161. 

Lioiiae* 

(56) PsaI LXXXIX. I. CXIX. 44 * alib. _ ^ 

(57) Chriftoph. Sontag, in Dijert. de Dviy periodko £s? C 3 V 
aierno, Altoifii, 1695* 

^58) Leonhard, Reckenberg. ubi fup, p. 738, 

Hhh2 M 3 , 
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(59) agr®eing perfeftly in fignification with it, 
feems inconteftably to prove. 

From what has been advanced we may conclude, 
that the Phoenician words 1)30 on our ftone, 
are equivalent to s^cvli, or vit^e, doloris, i. e. 
viTJE iNFELiciTER ACTJE, as I have taken the li- 
berty to render them here. 

13. The next word is ♦fiHJ, dbscendentes, or 
rather descendvnt, the verb svnt being fuppreffed, 
as amongft the H' brews it frequently happened to 
he. The radix of this participle is nnj, descen- 
niT, a verb well enough known to the Hebrews, 
but fiequently ufed by the Chaldees; who generally 
applied to it the fignification of the verb as it 
prevailed amongfi:, the Hebrews, according to (60) 
fiuxtorf. It muft be remarked, that kVd chj /7 ’pra 
ought to be deemed the fame expreflion as ch ^'7 
^63 ♦nW j the word having had different po-> 
fitions antiently affigned (61) it in a fentence by 
the Hebrews, and therefore undoubtedly by thci 
Ifhcenicians. In the Chaldee feveral paffages finailar 
to this part of our infeription are to be found. 
So ♦nna “^'n, sicvt descendentes in fo-v 
veam fepulchri, occurs, in Prov. i. 12. ‘nnj,- 
DESCENDENTES AD MARE, in ISAI. xlfi, 10. And 

in PsAL. cxliii. 7. we meet with n »3 yn 

♦nfU CVM DESCENDENTIBVS IN FOVEAM SEPVL- 

(59) Johan. Buxtorf. F. Lex. Chald. Talm. £st Rabhitu 
p. xoOl. Bafile«, 1 639. 

(60} Johan. Bvxtorf. F. Lex. Chald. Talm. tS’ Rabbin, 
P* * 33 °' 

(61) F. Mar. de Calafi, Cancordant. Sacrer, Biblior, Hebraicpr. 
in voc. taViyj P' 394-602. Lopd, 1747. 

I 
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CHRi} which ftems to be a phrafe of the very fame 
import in Chaldee that the ’rtrO) drscen- 
DENTEs funt, or rather descendvnt, in carce- 
REM, of our infcription is in Fhcenician. The par*- 
ticiple ’fiTO, being in conftrudtion here, may, how- 
ever, be confidered' either as a Chaldee, Hebrew, 
or Phoenician word. As for the terms 
IN jffiTERNVM CARCEREM, they are fo obvious and 
clear that they require no farther difeuffion in this 
place. 

14. The two following words, ’flD, with 

the three preceding, form the third fcntence, or 
part of the infcription. The firft of them, 
deduced from mo, mori, emori, and in con- 
ftrudion, is a participle converted into a noun, 
and may be tranflated mortvi, or rather occisi, 
here. In this latter fenfe it occurs, in Isai. xxii. 2. 
It may aJfo be rendered homines, or viri insign es, 
according to Cocceius. But the former feems to be 
the moft obvious and natural fignification. . The fe- 
cond of thefe words, nDxV is undoubtedly the name 
of Araathus, a celebrated city of Cyprus, that was 
governed by it’s own princes for a confiderable pe- 
riod of time. The particle h points' out the genitive 
cafe in our infcription,, as it does in the proper names 

plifb, LETZIDON, EETZOR, Or LETZVR, OO 

the Tyrian and Sidonian coins. The fame thing 
may fometimes be faid of this particle, when the 
word immediately preceding it is in conftrudion, 
(62) as we find manifeftly to be the cafe here. 
From the infcription before me it appears, that the 
PhcBnician name of Amathus was 

(6;) Vul. Rcckiibcrg. ubi fup. p. 828. 


not 
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not nans hamath, or CHAMATH, as it has been 
written by Bochart (63). 

1 The next word, Di, apparently to be de- 
duced from the obfolete verb D 3 ) altvm est, 
ELEVATVM EsT, &c. in the infinitive mood ni 3 , 
from whence naa, excels vm, may with fufficient 
propriety be interpreted monvmentvm sepvlchra- 
LE ; as no3, a word of the fame origin, has adlu- 
ally been interpreted by (64) Schindler and Clodius. 
Farther, D3 may be confidered as no other term 
than the Syriac Q'3, svggestvm, tribvnal (65), 
TVMvLvs, &c. the excifion of yodhcvag common, 
as in pif, for and pm for p*:m amongft 
the Phoenicians. Nor is the fignification affigned 
03 here more confonant to the true import of the 
radix, from whence it is derived, than to the tenor 
of that part of the infcription to which it belongs. 

16. That the Phoenicians wrote the Hebrew word 
m*l3, STRVCTVRA, or rather strvctvra ordi- 
NATA, rnn. and in conftrudtion rTTfl, cannot 
well be denied ; fince m*0 was no other (66) term 
than “iVl, or and it was common with the 
Phoenicians to expunge yoi, as has been juft ob- 
ferved. The verb fiibftantive, in conformity to the 
Hebrew and Phcenician cuftom, has been apparently 
fuppreffed here. 

(63) Sam. Bochart. Chen, Lib, I. c. 3. 

(64) Val. Schind. Lex Pentaglei. p, 171. Hanovise, i6r2. 
Jo. Chrift. Clod. Lex, Hebraic, Seleit, p. 72, LipC*, 1744 * 

(65) Johan. Buxtorf. Lex, ChaUaic, (S S}rm, p. 54. Ba« 
£Ieae, 1622. 

{66J Redcenbetg. ubi Aip. p, 598, 1563. 
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1 7- For n^!J the Carthaginians wrote rtj, with- 
out Jod^ as we learn from the Punic infcription ex- 
plained in (67) a former paper. And that the Phoe- 
nicians wrote this word in the fame manner, confi- 
dering their frequent omiffion of yody I fee not the 
leaft reafon to doubt. The Ethiopians in this term 
' raoft certainly never made ufe of that element. In 
our infcription it is to be therefore confidered as equi- 
valent to DOMVS, GENS, FAMILIA, &C. in which 
fignification it not feldora occurs i fometimes being 
applied to a whole family, and at other times to a 
part of a family only, in the (68) facred writings of 
the Old Teftament. The three laft words of the 
infcription, p DNa tami fihi abdeme- 

LECi, are fo intirely clear of all difficulties, and fo 
obvious to every one in the leaft acquainted with an- 
ticnt hiftory, and oriental literature, that it would 
be fuperfluous to expatiate upon them here. 

It may, however, not be improper to remark, that 
the ufe of the proper name abd’almalec, the 
fame with abdemelec, was retained by the Arabs 
long after the firft appearance of our infcription. For 
the Khalif AJbd’almdlec, who fucceeded Merw^n I. 
above half a century after the death of Mohammed, 
departed this life (69) in the year of the Hejra 86, 
or of Christ 705. Nay, ’tis more than probable, 
that the fame name prevails amongft the Arabs even 
at fhis day. 

(67) Philo/. Ttanf. Vol. LIII. p. 275. 

(68) Reckenberg, ubi fup. p. i^. . 

(-69) A 1 Makin, Greg. Abu'l Far^, Eutycb. Ifi». 

EbD h\ Atbtr, aliiqwe fcriptor, Arab. 


18. If 
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i8. If what has been here advanced fhould meet 
with the approbation of the Royal Society, the fol- 
lowing Latin and Englilli verfions of this infcrip- 
tion, which has fo well efcaped the injuries of time, 
may not prove unacceptable to the learned. 

“in p DDDnnv p nDK*T:iy 
chvb ’nnj-nx D'7V nKJty a ^’n :iD7 
p DKn n:x n'in Da~neK7 *nD 

MaRMOR AbDASARI FILII AbdESASIMI FILII 
Hhvri — Lapis sepvlciiralis Lembi (vel Le- 

MEBl) oyi VIXIT VICENOS ANNOS SECVLI DO- 

LORIS (i. e. ^.TATIS five vitjb infeliciter 
ACTJE) — DESCENDVNT INASTERNVM IN CARCE- 
REM fcpulchri MORTVI hi Amathvntis (feu 
potius occisi hi Amathvsii)— Monvmentvm 
STRVCTVRA eft DOMVS (vel famili^) Tami 
FILII AbDEMELECI, 

The MARBLE (or marble tomb-stone) o!p 
AbDASAR the SQN op ABPESASIM the SON 
OF Hhur (or Hur) — ^The sepulchral stone 
OF Lemb (or Lemeb) who lived twenty 
YEARS IN TROUBLE AND SORROW — Thcfe 
AmATHUSIANS WHO WERE SLAIN ARE GONE 
FOR EVER TO THE PRISON of the grave — The 
MONUMENT WAS ERECTED BY THE HOUSE OF 

Tamvs (or Tam) the son of Abdemelec, 

Hence it feems to appear, that the names of two 
Amathufians, |)robably of the firft diflindion, orie 
<of whom was unfortunate enough, have been handed 
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down to us, and perhaps to all fiicceeding ages, by 
this fepulchral infcription. 

19. It muftbe farther obferved, that this curious 
monument confifts of four Ihort periods j every one 
of which may, in fome refpeft, be taken for a com- 
plete infcription. But this is a property it has in 
common with other fimilar remains of antiquity. 
Thus the Sigcan infcription ^70) is compofed of 
four fuch periods, and three are exhibited by the 
Punic (71) infcription that in a former paper I have 
attempted to explain. 

20, I have hinted above, that the infcription be- 
fore me is come down to us perfedt and incorrupt j 
not fo much as one of its letters having been either 
loft, or greatly damaged, by the injuries of tiin& 
To which I fhall now beg leave to add, that the 
words formed of thefe letters are, for the moft part, 
diftinguifhed from one another by points, placed be- 
tween them i which muft, in a good meafure at leaft, 
afcertain the ledlion here, and of courfe greatly fa- 
cilitate the explication. The Etrufcans fometiraes fe- 
parated their words from one another by two points, 
and fometimes by a fingle one only, as we learn 
from the Etrufcan infcriptions on the celebrated 
tables of Gubbio, and others publifhed by Sig. Gori, 
ill (72) the learned work referred to, which may be 
confidered as a noble repofitory of all kinds of 
Etrufcan antiquities. The earlier Greeks alfo ufed 
the firft kind of interpunftion, as we learn from the 

(70) Chifli. Aniiquitat. Jfiat. p. 30, 3 ^* Lond. 1728. 

(71) PhiUf. Tranf, Vol. LUI. p. 27^ /. tr 1 t tt it 

(721 Anton. Francife. Gor. Muf. Etrufe. Vol. I. II. pau. 

Florcntiae, 1737. & Vol. HI* P®®- Florcntls, * 743 * 

You LIV. I i i Sigean, 
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Sigean, (73) Teian, and other antient infcriptions. 
That they Ukewife applied three points for the fepa* 
ration of their words, on (74) fome occafions, tho’ 
more rarely, as well as the Etrufeans, is not unknown 
to thofe who have been converfant with the antiqui- 
laes of thefe nations. I muft farther obferve, that 
this minute kind of mark, though generally termed 
a point, was originally of a triangular form; as may 
be inferred both from our Citiean infeription, in 
which fome of the minute black triangles plainly- 
appear, and one at lead: of thofe preferved by the 
tables of Gubbb (75), of which fo accurate a 
tranfeript has been communicated by Sig. Gori to 
the learned world. That thefe points are a certain 
indication of a pretty remote antiquity, is by the moft- 
competent judges of fuch matters (76) readily al- 
lowed. How far therefore this interpundion and 
antient hiftory may conipire, in order to fettle the 
age of the monument under confideration here, I an\ 
next to inquire. 

Abdemon,, tlie Citiean, one of the. Eerfian (77), 
monarch’s friends, having been expelled Salamine. 
by Euagoras, that prince meditated the redudion of 

(73) Chifli. Antiquitai. AfraU p. 6, 14, 97, 98. PauU 
M. Paciaud. Menummt, PtkpQnnef.iO'ji 3097-213,-218, Romaej, 
1761. 

(74) Muf.Veronenf. p. 407. Verona;, 1749. Anton. Francirc,. 
gIu Muf, Etrufi. Vo\. 111 . P. m. T. XVI. Florcntiffi,. 

* 743 * 

(75) Anton, Fxancife. Gpr. Muf, Mfrufe. Yol. I. Prolegom, 
p. 55. Florentiae, 1737. 

(76) Vy, Cbilb, Antifpfitat. AJiaU p. 3, 6, 14, 97.. 

{77) Theopompus in Excerptis Photii, Cod. CLXXVI. . 
hfiriM. Ciu p. 24—28. Oxon. 1750. Died. Sic, Bibl Hiji, 
Lib, XVI. p. 447. Ifocrat. p. 282.* 
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the whole ifland of Cyprus j in which, within thd- 
courfe of a few years, ne made a very confiderablc 
progrefs. This alarming the Amathufians, Citieans, 
and Solians, governed then, as it fliouM feem, by 
their own princes, they (78) made the proper 
difpofitions for oppofing his ambitious defigns. But 
not believing themfelves able alone to cope with him* 
they applied to the Perfian (79) court for affiftance. 
Artaxerxes Mnemon, who then fat upon .the Perfian 
throne, was alfo himfelf become jealous of the grow- 
ing power of Euagoras, and therefore readily entered 
into an alliance with the three confederated cities 
againft him. To this he was farther excited by the 
murder of Agyris, king of Amathus, and one of 
his moft faithful allies, of which Euagoras (80) was 
accufed j and by the engagement the three^ Cyprian 
Hates had entered into, to put the whole ifland, if 
pofiible, into his hands. In order therefore to crufh 
Euagoras at once, Artaxerxes fent an army of 300, coo 
men, under the command of Orontes, one of his 
fons-in-law, to invade Cyprus (81), in the third year 
of the ninety-eighth Olympiad, or the year before 
Chrift 386. This formidable army was attended by 
a fleet of above 300 (82) fail, of which Gaus, the 


(78) Diod. Sic. ubi fup. p. 447. 

(79) Id. ibid. 

(80) Id, ibid. 

(81) Diod. Sic. ubi fup. Lib. XV, p. 458. 

(8z) Id. ibid. The Phoenician name tasi feems to have 
been written by the Greeks TAM02, as it is exhibited by a 
MS. of Thucydides, in the French king’s library ; and not 
TAM£12, as we find it written in othermanuferipts of that author. 
'I'his is rendered not a little probable, at leaft in my opinion, by 


the Oxford-Citiean infcrfption. 

V'id. Thucydid. De Bell. Pekponnef. 
dMIt. Dwker. Amflelsedami, 1731* 

1 i 1 2 


Lib. VIIL c. 87. p* 557* 
fon 
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fon of Tamus, or, as the Phoenicians wrote and 
pronounced the word, Tam, probably the t am of 
our infeription, was (83) admiral. This Tamus 
is faid to have been born at Memphis, and confe- 
quenetly by birth to have been an Egyptian, though 
he was probably of Phoenician extraction. _ Being a 
perif'n oi gi'eat valour, and uncommon Ikill in ma- 
ritime atf irs, he firft lerved Tiffaphernes as a naval 
officer ; but was afterwards imployed by Cyrus, who 
rebelled againft his brother Artaxerxes, and was 
hilled in the battle (84) of Cunaxa, as chief com- 
mander of his fleet. He alfo had been appointed 
governor of Ionia by that prince. Tamus was trea- 
cheroufly cut off, with all his family, except his fon 
Gaus, now the Perfian admiral, who ftaid behind 
in Afia, by Plammitichus, king of Egypt (83), 
about fourteen years before. Euagoras’s fleet of 200- 
fail was defeated near Citium (^86) by Gaus, the fon 
of Tamus, or Tam, with the lofs of moft of his 
ihipsi though Euagoras had, before this naval en- 
gagement, gained a (87) confiderable advantage over 
a part of the combined army of Perfians, Amathu- 
lians, Citieans, and Solians, almoft immediately af- 
ter the deiccnt had been made. From this fliort 
narrative, extracted from writers of the beft repu- 
tation and authority, arc naturally deducible the fol- 
lowing obfervations. 

(83) Id. ibid. 

(84) Xenoph. De Cyr. Expedit, p. 89. Oxon. 1735 ’ Plutarch, 
in Jrtttxtrx. p. 1014, 1015. Lutetia Pjrifiorum, 1624, 

(85) Diod. Sic. mhU Hiji. Lib. XIV. p. 415. 

(86) Diod. Sic, BihU Lib. XV, p. 459, 460. 

{87) Idem ibid, 

i.Tamu^ 
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1. Tatnus, or Tam, probably the tam of our' 
inicription, admiral of a Perfian fleet, and governor 
of Ionia, was cut off by Pfammitichus, king of 
Egypt, together with his whole family, except his 
fon Gaus, about fourteen years before the commence- 
ment of the Cyprian war. 

2. Gaus, the fon of Tamus, or Tam, admiral to 
Cyrus, who was killed on the plains of Cunaxa, adu- 
ally commanded the Perfian fleet, and defeated that 
of Euagoras, near Citium, in the beginning of 
that war. 

3. Part of the combined army of Perfians, Ama- 
thufians, Citieans, and Solians, was routed by Eua- 
goras, a little before the naval engagement. 

4. From what has been (88) intimated by Dio- 
dorus Siculus we may infer, that this adion cer- 
tainly happened at no great diftance from Citium j. 
as the battle by fea was fought near that place, and 
as the fleet and army mufl: have aded in concert,, 
both at the debarkation of the troops, and for fome. 
time after that event. 

y. It mufl therefore be allowed probable, that the 
two Amatliufians mentioned in our inlcription, who* 
feem to have been perfons of diftindion, were killed, 
either in the alorelaid adion, in the naval engage- 
ment that immediately followed, or in fome other 
affair that happened much about the lame time. 

6. I’he monument recorded by our infeription was 
probably ereded by fome of Gaus’s family, who 
might call themfelves the houfe of Tamus, his fa- 
ther, fcveral inftanecs of fuch an appellation occurring 

(88^ Diod. Sic. ubi fup. p. 459, 460. 

in 
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'in antient hiftory. This might have happened after 
Gaus’s death, which was about two years pofterior 
to the commencement of the Cyprian expedition. 
The eredion of it certainly ought not to be attri- 
buted to Tamus’s daughter, as fome may perhaps 
pretend j all that admiral’s family, except Gaus, 
having been cut off with him, (Bp) by Pfammiti- 
chus, kin^ of Egypt, fourteen years before. 

7. From the preceding narrative we may infer, 
that antient hiftory, particularly that of Diodorus 
Siculus, from whence it is chiefly extraded, and our 
infeription mutually ftrengthen and fupport each 
other. 

8. ^ Hence it feems pretty cleaily to appear, that 
the death of Abdafar and Lemb, or Lemeb, the 
event commemorated by our infeription, preceded 
the commencement of the Chriflian ®ra 386 years; 
and confequently that this infeription is coeval with 
thofe, found Hkewife in the ruins of Citium, by me 
fome years fince explained. 

Many things relative to this infeription, for want 
of room, I am obliged at prefent to fuperfede; but 
thefe, as well as feveral other points llightly touched 
upon here, may perhaps meet with a more particular 
difcuffion, in another piece upon the fame fubjed ; 
which, if God grants me life and health, will fbon 
be communicated to the learned world. ^ 

As the autograph of the fourth infeription [Tab, 
XXVI.] does not now exift, having been deftroyed by 
Bekir,ba{hawof Cyprus,about the year 1749 ; weean- 
oot arrive at any degree of certainty, in relation to the 

(89) Diod. Sic. Sihh Hift, Lib. XIV. p. 415. 

I 
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charaders of which it was originally compofed. Of 
thofe, however, exhibited by the tranfcripts only the 
laft of the firft line and the iaft of the infcription 
fcem to have deviated from their primitive forms. 
The laft charader of the firft line I can by no means 
take for J3?, as M. I’Abbe Barthelemy fuppofes it to- 
' be, fince it fcarce bears a remote refemblance even 
to his pretended new form of that element. Befides, 
M. I’Abb^ has in effect given up this new form, by 
allowing that on the coins of Mense it may be taken 
for JMkm. Nor can fuch an uncouth proper name 
as THARAAME, with three jilephs in it,, 

and two together in the middle of it, I believe, be 
found in the whole circle of Hebrew, Syriac, or 
Phoenician antiquity. I fliould therefore rather 
call it ‘fbaUi one form of which it greatly refembles, 
if part of the curve behind be confidered as an ac- 
cidental addition j which might eafily have been 
made, in the courfe of fo many ages. With regard 
to the laft letter of the infcription, this feems to be 
purely adventitious, and of a recent date. For Dr. 
Porter’s accurate copy of this infcription, taken upon 
the fpot, which the late RjCv. George Drake, M. A. 
and Fellow of BalUol College, received of Charles 
Gray, Efqj, Member of Parliament for Colchefter, 
and gave to the Univerfity of Oxford, exhibits a. 
chara^er refembling the modern form of ScNn» 
though made in a very bungling irregular manner,. 
In ftiort it prefents to our view not the leaft appearance 
of antiquity. Nay, it feems to have been formed 
upon the mins ot a Nun^ the upper part of which 
is plainly vifible in this charaaer. 1_ would there- 
fore, with thft peemiffion. of the criticSj,. read the* 

* * Vivr*' 
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tional light upon part of the preceding remarks, and 
more clearly evince a point of confiderable import- 
ance, with regard to the true explication of the 
Oxford infcription, that has been manifeftly oppofed 
by M. TAbbe. 

I. The twenty-firft of the Citiean infcripdons, 
which confifts only of the two words 7n or 

?OON^, had probably loft a Lamed, before the 
auto^aph itfelf was deftroyeds unlefs we will fuppofe 
the Phoenicians of Cyprus, when-it firft appeared, to 
have ufed even the participle pahul itfelf of the radix 
brr, or in the contradled form. The original 
Phcenician is equivalent to the Latin amamono 

INTERFECTO, AMAMONO in acie INTERFECTO, Ot 

AMAMONi in praelio confossi, fcil. lapis fepulchra- 
lis, /. A the grave-ftone of amamon killed in 
war; which feems to imply, that this Amamon, 
who was probably an officer of fome note, fell in the 
affair that happened between a part of the combined 
army of Perfians and Phoenicians and a body of 
Euagoras’s troops (92) near Citium, fdon after 
the commencement of the Cyprian war. Wheiice 
we may infer, that this infcription is coeval with 
thofe I have already endeavoured to explain ; that it 
points, clearly enough, at the fame event; and con- 
fequently that it brings a frelh acceffion of ftrength 
both to my opinion of the age of thofe monuments, 
and alfo to the authority of Diodorus Siculus himfelf 
in the j)oint before us. 

As for the Phcenician proper name amamon,^ I 
have formerly expatiated fo (93) largely upon it, 

(92) Died. Sic. BihL Hifi. Lib. XV. p. 459, 460. 
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that nothing farther relative to this word will be esc- 
pedted from me here. The figure of the Hbetb^ 
according to Dr. Porter’s tranfcript, not a little re- 
fembles the unufual form of the fame element as 
prefented three times by the Oxford-Citiean mar- 
ble to our view, 

2. The twenty-third Citiean infcription is form- 
ed of fix words, five of which are evidently 
proper names. They are ranged in four lines, 
and may be reprefented by Hebrew charaders 
thus. 


D’pn 

nnsD 


WDK 

IK*? 


Nfon 

i<V 


LAPIS sEPVLCHRALIS RECIMI 
ASIAViE AB 

DASARI LAR 

ILiE RECAT^ 


The fifth letter of which feem« 

10 have been intended for TaUy is pretty much de- 
formed. This appears from Dr.^ Porter s accurate 
copy of the infcription. The original itfelf does not 
now exift. I take this charader to have reprefented 
{04) VaUy becaufe it Ibmewhat refembles the ^olic 
which anfwcred to that dement.^ The 
minute ftrait line preceding the firft word is evi- 
dently an accidental blemilh, and therefore caijno 
be confidered as a 1 letter. This» from its fize 

(04) Chiih. Antiquitat. Afiat. p. 17, 19. , 

K k k 2 
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and pofitlon, as well as from the term that imme- 
diately follows it, is inconteftably clear. The two 
Words forming the firft line of the infcription are 
apparently a»p-) lapis sepvlchralis re- 

CIMT, THE TOMB-STONE OF REKIM, Or REKEM, 

the latter of which is (95) a Biblical proper name. 
The third of the proper names preferved by this 
infcription, abdasar, occurs on the Oxford and 
Maltefe ftones, and has been already explained j 
but the others I remember not elfewhere to have 
feen, nor are they, as I apprehend, to be met with 
in any antient author. The perfons that bore them 
were probably killed in the aflion near Citium, 
mentioned by Diodorus Siculus, referred to^ on a 
fimilar occafion in thefc remarks, and buried in one 
grave. That adtion, as I have formerly obferved, 
preceded the commencement of the Chriftian aera 
about 386 years. 

The fubftantive n 35 fO» ih the beginning of a fen- 
tence, immediately preceding the proper name of a 
man, not followed by the terra ben, son, and 
the father’s name, appears in this fepulchral infcrip- 
tion, that has more than one perfon for its objeft. 
This word alfo occurs, attended by the very fame 
circumftances, in the firft line of our Oxford infcrip- 
tion. Now in the Citiean monument before me it 
is undoubtedly equivalent to the Latin lapis sepvl- 
cURALis, and the EngUfh tomb-stone. Why 
then ftiould it not have the fame fignifidation afligned 
it in the other ? Moft certainly it fllduld. Can any 
thing therefbfe be more forced and unnatural than 
M. TAbbd Barthelcmy’s notion of this term in the 

* fg 5 )'NoM.XXXI. 8. 
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Oxford infcription, when he makes it to refer to I * 
know not what obfeure town called Tfabeth, the 
faintell traces *of which are not to be met with in 
any antient writer ? A potion this void of the leaft 
appearance of authority, and deftitute of the very 
ftiadow of a reaion for its fupport ! 

T.'he twenty-third Citiean infcription is allb re- 
markable for the exhibition of a very anrient form 
of Koph, and of a pretty unufual one of ‘Tzade^ re- 
fembling the charader that reprefented the fame ele- 
ment amongft the. Palmyrenes. This likewife fome- 
titnes appears upon the Phceniciah (96) coins. The 
figure of Vau here feems by fome accident to have been 
deformed, before the autograph was deftroyed. It 
neverthelels bears a fort of rude refemblance to the 
uEolic Digamma^ .which (97) owed its origin to this 
letter. As it has deviated, however, confiderably from 
the primitive charafter, cut at firftin the flone j I have 
not afligned it a place in the Phoenician alphabet, de- 
duced from the infcriptions found amongft the ruins 
of Citium, and now attending thefe remarks. 

Thus have I finifhed my remarks upon M. I’Abhe 
Barthelemy’s refletitions on certain Phoenician mo- 
numents, and the alphab^s reiulfihg from them j and 
endeavoured to reftify fame miftakes, that occur in 
this celebrated performance. How far I have fuc- 
ceeded in my defign the learned world, with candour 
and impartiality, will decide. I have alfo attempted 
to explain four of the Citiean infcriptions, in the 
courife of thefe remarks j and hope the explications 

(96) Joan. Baptift. Biancofti Dt dntiq, Hthraer. £ 5 ? Gracort 
Lit, p. 3a* Bononi*, 1748. 

(97) ChiOi. uW fup. 


given. 



given, even upon the moft critical examination, will not 
be found very remote from truth, ^he alphabets 
deduced from thefe infcriptions and the Siculo-Pu- 
nic coins, illuftrated here, will, I flatter myfelf, not 
a Kttle facilitate the interpretation of other fimilar 
remains of antiquity. Nor will M. l’Abb6, for whofe 
fuperior merit I have a real efteem, find the leafl: 
reafon to complain of any illiberal treatment in 
this memoir. For as on the one hand, ever averfe to 
flattery, I have delivered my fentiments with a be- 
coming freedom, when I thought myfelt obliged to 
differ from him j fo on the other, notwithflanding 
the provocations received from certain authors, I have 
ftudioufly endeavoured to avoid every thing that 
might feem to have the leaft tendency to a diminu- 
tion of his charafter, as well as all undue warmth and 
afperity of expreflion. Nor am I confcious of having 
mifreprefented him in any one particular. Truth 
Hands in no need of fuch fupports, nay it utterly 
difclaims them ; and trath is confidered as the foie 
objed in view here by, 

S I H, 

Your much obKged, 

And moH obedient, 

‘ Humble fervant, 

John Swinton. 


ChrHMI 3 lnj!»cS), Oxon, 
Nor. *4, 1764. 
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the earth’s axis, 392. 

EJfem-Jireet, an account of the effedts of lightning there, 
235. 237, 238. 

Etrufians, how they feparated their words, p. 425. 
Evagoras, King of Salamene. His fleet when defeated, 
by the Perfians, p. 426. 

Events contingent, probabilities of, how calculated, p. 307. 
Further dedudions towards perfeding the rule for cal- 
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culating them, 310. A method for readify discovering 
where the probability lies, 316. A further improve- 
ment of that rule, 320. 


F. 


FafuliBy what city it was, and where fituated, p. 104. 106. 
FeUoHy Mr. F. R. S. concerning a lingular fpecies of 

wafps and locufts, P- 53 - _ . , j . 

Fergttfon James, F. R. S. the defcnption of a fate and ealy 
crane conftructed by him, p. 24. Of a hygrometer 
invented by him, 259. 

bow noxious to perfons ill of the plague, p* 

Flood, and ebb, the fun’s force to produce it, compared 
with his force at the earth’s center, p. 36. And with 

the lunar force, ibid. 

Fojjils, curious obfervations on, p. 39* Belemnile. 
FriSiionSy how different kinds of, produce different forts 
of cledfcricity, p. 85, 


Conglions of the nerves. Their ufes by James Johnftone,. 
M. D. p. 177, A particular defeription of them, 17 a. 
Their probable ufes, 179. How this doftrine is fup- 
ported, 1 8 1. The errors of anatomifts upon this fub- 

jeft, i?'3. " , 

Graham, Mr. his fedor animadverted on, P- 352 . 

Gravity, law of, how inveftigated by Sir 

n 20 How univerfal amongft all the great bodies of 
Mem, 30. Why the different forces of gravity, m. 
different latitudes, cannot be fettled by clocks, 38 


H. 

Hadlty, John, his letter concernirg a mummy, mfpeSed 
at London, p. i. BaUty- 
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lUlkj Doftor, bis obfemtions of the latitude, and longi- 
tude of St. Helena, p. 153. Why ihefe obfervations 
aie not to be dcpeiidcd on, ibid. 

Ih and Mem, two Phoenician letters. Remarks on them, 
p 125. 1.^0. 394. 399, 4or. 

Ileucrden, W. M. D. Ins account of the elTeds of light- 
ning, p. 198. 

Hemlock^ extrads of obfervations on them, by Michael 
Mmris, M. D. F. R. S. p. 172. How different fomc 
of thefe from others, 1 74. How uncertain where their 
virtues refide, 176. 

Hernia, an account of one in the urinal bladder, by Mr. 
Pott, F. R. S. p. 61. A particular defeription of ir, 62. 
How an incifion into it was made, 63. And how 
cured, 64. 

Betb and Beth, two Phoenician letters remarkt on, p. 
416. 

Hirji, Mr. his obfervations at Fort St. George, p. 155. 

Hornfly Thomas, M. A. Savilian Profeffor of Aftronomy, 
at Oxford, his obfervation of the fun’s horizontal diame- 
ter, p. 148. His account of the fun’s eclipfe, i Ap. 
1764. 145. ^ 

Herfiey, Mr. John, his method of finding the Longitude at 
Sea, p. 329. By what inftrument his obfervations were 
made, 332* 

Howard, John Efquire, F. R. S. his account of an ex- 
traordinary degree of cold inBedfordIhire, p. n8. 

Hygrometer, a defeription of one invented by James Fer* 
gufon, F. R. S, p. 259, How it may be mended, 
260. 

Hyperhehs conjugate. New properties of polygones, def- 
cribed within them demonftrated by Mr. Waring, p. 
194. 

Hyferhehides conjugate. Properties of folids, deferibed 
within them never before obferved, p. 197. 


1. Jacuktor, 
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I. 

Jacuhtort a fiifh fo called, very particularly defcribed by 
Albert Schloffer, M. D. F. R. S. p. 89.— By Lin- 
xiffius, 90. 

’Jamaica., a Angular fpecies of wafps found there, p. 53. 
A particular defer! ption of them, 54. 

Indians, an extraordinary difeafe among them, defcribed in 
a letter from Mr. Oliver, Secretary of the Province of 
Mafiltchufets Bay, p. 386, How caufed, 388. 

InfcriptiensCmm, p. 41 1. 433. 

JohnJtone James, M- D. his effay on the ganglions of the 
nerves, p. 177. See Ganglions. 

Iron, elfedts of lightning Upon it. See Lightning. 

Jupiter, emerfions and immerfions of his fatellites, obfer- 
ved at Alarm Hill St. Helena, p. 369. In Sc. James’s 
Valley theic, 370. 


K. 

Koph, a Phoenician letter. Its figure, p. 134. Its form 
in the earlier times, 139. How its antient form was 
preferved, 140. 405.409. 433. 


L, a Phcenician particle. Its import, p. 421. 

Lamatha, a Phoenician word, meaning of, p. 42 r. 

Lamd, a Phcenician letter, animadverted on, p. 407. 

Lampblack, power of to preferve things covered by it from 
lightning, p. 289. 

Language Phoenician, how nearly the fame with the Hebrew, 
pT 134. What languages are mixed with it, ibid. 

Lamence, Thomas, M. D. his letter on the efiefts of light- 
ning, 18 June 1764* P- 235 * 

Lgiwk a Phcenician word. Its meaning, pv 4 * 7 ' , 

letters. 
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Letters Phccmcian, remaiks upon them, p, 119. How 
like the antient Samaritan, 1 20. An alphabetical table 
of them, 135. 

Levant , why the plague is To frequent there, p. 76. 

Ughtning^ eflay on by W. Hebcrcien, M- D. and F. R. S. 
p. 198. By Mr. Calandnni, 201. By Dodor Watfon, 
209. By Dodor Lauience, 225. By Edward Dclaval 
Efquire, F. R. S. 227. By Mr. Wilfon, 246. By. 

Mr. Veichi, 284 How the cfieas of an apparatus, 

to prevent it may be made vifible, 225.— .How it a£ts 
on buildings, p. 232. How prevented by a conduftor 
of a fufficient fize, 233. How it adts on fome i^erfons, 
237. How like the eJedtrical fluid, 247. Bad effeiSts 
of too fmall condudlors, ibid. Why condudlors Ihould 
not end in a point at the top, 249. How large thofe 
condudtors are in Virginia, 253. See Martmica, Vir- 
ginia, 

Linnaus^ his defciiption of a filh called Jaculator, p. 90. 

Ujbon^ a defcription of an aurora borealis feen there, p. 

327- 

lj>cuji. See Cicada, 

London^ an obfervation of an eclipfe of the moon there, 
p. J07. Another, 117. — Of the fun there, i Ap. 
1764.107. Another 1 14. Another, 1 17. 

■———Accounts of the effcdls of lightning there, 209. 
235. 

Longitude^ how found at Sea, according to Mr. Horfley, 
p. 327. 

M. 

Macahi a Phoenician word, import of, p. 419. 

Madfj^js. St.tGesrge, 

Magimiifs of , povw^er. See Powder magazines. 

Matianoti^ Phoenician word, import of^ p, 404. 

Malt a f a Phcenician infcription there confidcred, p. 119. 
An explicatiop,«f thpt infcription, 132. An analyus 
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of it, 133. Verfions of it, 424. 438. Its age fcttldT, 
426. 

Martinicoy efFedts of lightning there, p.-25i. 

Mafielyne Mr. his obfervations at St. Helena remarkt on, 
p. 153. Hovsr he fettled the horizontal parallax of the 
fun there, 1 54. His rules for computing the efitds 
of refradtion and parallax, 163. — For computing the 
diftance of the moon from a liar, 274. His account 
of divers trials for finding the longitude at Sea, 332. 
His remarks upon Mr. Delalandes doftrine of the 
equation of time, 336. His obfervations at St. Helena, 
349. In the Weft Indies, 389. 

Matbiy a Phoenician word explained, p. 421. 

MayiTy Chriftian, S. I. his account of the late Tranfit of 
Venus, p. 163. His letter relative to the lunar eclipfe, 
17 March 1765, 165. His account of the folar eclipfe, 

I Ap, 1764, 169. 

Mehnzfe, Mr. his account of the plague at Conftanti* 
nople, p. 69. See Conjiantinople, 

Medals Punic, 407, 408. 

——Sicilian draughts of, p. 410. 

— -Sidonian remarkt on, p. 137. 

Memy and He, two Phoenician letters, where and how 
miftaken for each other, p. 125. 129. 403. 410. 431. 
Mefnery Charles, his table of the places of the comet, 1764, 

Metals and Paints, the effe£l:s of handling them in ner- 
vous cafes, p. 16. 22. 

MeteersYif.x'jy an account of feveral feen in North Ame- 
rica, p. 185. Their relative velocity with that of thft 
earth, 186. A further account of more meteors, 188, 
A remarkable one feen at Oxford, 32^. Another 332. 
how different from the reft, 335. 

Mezibatby a Phoenician word explained, p. 41S. 

Moo», her diftance from the earth and parallax hp^ fbund, 
p. 29. A calculation of that diftance, 30. How this 
eftimate is encreafed, 32. The ratka ef the' moons 
VoL. LIV. M m m quantity 
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•’quantity of matter, to that of the earth how cxaftly 
found, 33. Remarks upon this theory, 34. The ratio of 
the force of gravity to the earths attradlive power over 
the moon, 35.--Her force in raifing tides, compared with 

the like power of the fun, 36 Her equatorial diameter 

as feen in the fun during an eclipfe, X43. Her diarneter 
taken during a folar eclipfe, by the College of Jefuits at 
Rome, 256. Her diameter taken when not in con- 
junaion with the fun, 257. A rule for nearly finding 
her diftance from a zodiacal ftar, 274. How the Lon- 
gitude is to be found out by her at Sea, 329. How 
her parallax is to be afcertained in a fixed obfervatory, 
363. How her horary parallax is to be found, 371. 

— —Eclipfesof obferved, 107 1 17. 1 61. 369. 

Morris, Michael, M. D. his obfcrvations upon difierent 
extrafts of hemlock, p. 172. 

Mummy, an account of one infpeded at London, p. i . 
How much injured by time, 3. Second covering of 
dcfcribed, 5. Its filliting, 6. Its thorax, 7, Its 
power of preferving roots, 8. Its cavities how filled 
up, II. The principal matter ufed, and what, 12. 
How different in difierent mummies, 14. 

Murdoch, Mr. D. D. and F. R. S. bis letter concerning 
the moon’s diftance and parallax, p. 29. 

N. 

Nahaihi, a Phcenician word, meatung of, p, 420. 

I^eedie, Magnetic. See Declination. 

Nerves, thetr ufcs how unknown, p. 183. See Gang- 
lions. 

Nervm, diforders. See Aihnevis Nervous. 

Nevtfotmdiand, fiery metois feen there, p. 19, An ac- 
count of the late tranfit of Venus obferved there, by 
Mr. Wenthorpe, p, 279. See Fenus, Wenthorfe. 

Nwton, Sir Ifaac, his method of inveftigating the law of 
gravitation* p. 29. 
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Oaks, obfervations upon them with refped to lightning, 
P- 253. 

OheUJk^ of St. Bride’s Church, the operations and progrefs 
of lightning there, p. 215. 

Ohfervations aftronomical, how beft corredted, p. 278.. 
336. 342. 

tnade at St. Helena, 349. In the Weft Indies, 

389. See Moon, Sun, Stars. 

Oliver, Andrew, Efquire, Secretary at Maffachufets Bay, 
his letter concerning an extraordinary difeaie among the 
Indians, p. 386. 

Oxford, an eclipfeof the fun, i Ap. i ; 54, obferved there, 
145. .A remarkable meteor leen there, 325. Another, 
332. How diffimilar from other phenomena of that 
iort. 335- 


P. 

Vahts, and metals,' effeds of handling them in fome 
cafes, p. 16. 

Parallax of the moon, how determined, p. 29. How to 
be corrtdled, 253.— .How the apparent diftance of the 
moon from a liar is contrafted, or augmented by her 
parallax, p. 268. A rule to compute this contradion 
or augmentation, ibid. A demonftration of this rule, 
269. Remarks Vppp that and another rule relative to 
refradtion, 270. How the operations purfuant to thefe 
rules are to be corredted, 271. A demonftration of 

’ the juftntfs of the rule for corredting thefe operations, 
272 . 

of the fun affumed by Mr. Murdoch, p. 3^. A 

Supplement to Mr, Pingre’s memoir, on that fubjedt, 
1 52. His parallax from the obfervations at St. Helena, 
154. From thofe at Madrafs, 155* From that at the 
Me of France, 1 59. According to Mr. Short, 283. 

Pmftlvam, an account of the Pcnfilvanian Cicada, p. 65. 

See Philadelphia, „ „ 

M m m 2 Perjtans, 
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'per/MSt their invafion of Cyprus, p. 426. 

Pefitlence. See Plague. 

Petechia purple, how removed, p. 18. 

Pheemeta. See Alphabet Phwnuian. 

Philadelphta, the appaiatus there ufed to preferve aedifices 
fromlightning, p. 203. IIow improvable, 204. Where 
the apparatus ought to end, 205. 209. 220. 

Ptngre Monfieur, a fupplement to his memoir on the funs 
parallax, p. 152. Why his obfervations fent from 
Lifbon differ from thofe in hia memoir, 1 59. 

Pitchy itsufe in preferving mummies, p. n. Experi- 
ments and obfeivations upon it, p. 13. 

Plague^ a letter about it from Mr. M’Kenzie, M. D. p. 69. 
How gradmlly it proceeds, 70. How often it may 
attack the fame perfon, 72. Why fo frequent in the 
Levant, 73. The ufual procefs of this dillempi.r, 74. 
How it fiift fliows icfelf, 75. When it ufually ctafes, 77. 
How cured, 78. Prefei vatives againft it, 80. A hiftory 
of Plagues from 1748, to 1761, 82. 

Plants^ a catalogue of the fifty prefmted to the Royal So- 
ciety, by the Company of Apoilifecaries, A. D. 1 763, 
P« 137* 

Plat^ Jofhua,his account of the Belemnite, p 38. 
pcl^gmest fome new properties of them difcovercd, p. 
194. 

Pety Mr, F. R. S. I’is account of a hernia found in the 
uiinal bladder, p. di.—Of the ftone found there, 63. 
Powder magazines, how preferved from the effedfs of 
lightning, p. 205. 

Price Richard, his letter concerning the doftrinc of chances, 
p. zg 6 . 

Prehbihties, of unknown events. See Events Unknown. 
P^rsinids, royal in Egypt. A defeription of a mummy 
taken out of them, and infpeaed at London, p. 3. 


R, Rainy 



INDEX, 


R. 

Rain, quantity of fallen at Mountbay in Cornwall, as ob- 
ferved by the Rev. W, Borlafe, M. A. and F. R. S. 

p. 59. 

Rafer, Matthew, F. R. S. his obfervations on the eclipfe 
of the fun, i Ap. 1764. p. 150. 

Ratios fluxional, divers new conclufions concerning them 
obferved, p. 31 1. 

Reaumur, Mr. his account of the formation of the ftiellsof 
fnails, p. 43. 

Reeve, Mr. his obfervations relative to the moon’s equato- 
rial diameter, as feen in the fun, p. 143. 

His obfervations relative to the fun’s horizontal dia- 
meter, p. 143. 

RefraSlm, effeds of, in varying the apparent diftance of 
the moon from the fun, or other fixe ftar, p. 263. A 
rule to compute thefe effeds, 264. The foundation of 
that rule explained, 265. A demonftration of the truth 
the rule, 266. A remark on that demonftration, 267. 
See Parallax, 

Refi}, a Phoenician letter, remarkt on, p. 412. 

Romans, their cuftom of imprelQng marks upon their 
coins whence derived, p. 104. 

Rome, an >* Apv»764. tft>ferved there 

by a College of Jefuits, p. 254. 

Rgfemary, how ufed about Mummies, p, 9. _ 

Rumo'mjki, Mr. his aftronomical obfervations at Siberia* 
p. 156. 


S, 

Schhpr, Albert, M. D, F. R. S. his defeription of a filh 
called Jaculator,p. 89. 

Sea, obfervations upon the fun fetting in the Sea, p. 
3S1. 

S0^i€US^ 



INDEX, 

Se^im, Conic, fome new properties in them difcovered 
by Edward Waring, M. A. F. R. S. p. 193. New 
difcoveries relative to Polygones infcribed within them, 

194. . . 

SeSiors, aftronomical inftruments fo called. Their imper- 
fedtions, p. 350. 

Selfgni, Mr. his obfervations at the IQe of France remarkt 
on, p. 15S. 

Shenath, a Phoenician word. Its import, p, 418. 

SbipSi an account of the efFcds of lightning on them in 
the Eaft Indies, p. 284. 

Sbort.^ Mr. bis account of flie fun’s parallax, p. 283. His 
remarks upon Mr. Maflceline’s method of making ce- 
leflidl obfervations, confidered by Mr. Mafkeline, 380. 

Siicriay aftronomical obfervations made there by Mr, 

. Rumowlki, p. 156. 

Sn^rna^ why the plague is fo frequent there, p. 76. 

Snails^ their (hells how formed according to Mr. Reau- 
mur, p. 43. 

Soltd!i new properties of demonftrated, p. ig 6 . 

Spar^ what it feems to be, p. 41. 

StarSi their right afcenfions how exadly found, p. 384. 

St. Brides Steeple^ Fleet-ftreet, a curious account of the 
effeds of lightning upon that ftecple, by Dodor Watfon, 
p. 209, The firft attack and progrefs of the lightning, 
210. Where it (lop t, 2 1 1. The damage where done, 
212. A particular defeription of the fteeple, 2 15. A 
detail of the damage k fuffered, 217. The caufe of 
this misfortune enquired into, 219. 

Steeples, why they (hould not be without an apparatus, 
for preventing the effeds of lightning, p. 221. 

St. George Fort at Madrafs. Its latitude and longitude eaft- 
ward of Pondichery, p. 155, 

St. Hekmf its Icmgitude weft of the Royal Obfervatory at 
Paris fettled, p. 153. The tranfit of venus obferyed 
there, ibid. How unfit that place is for aftronomical 
obfervations, 349. Mr. Mafkeline’s obfervations there, 

, ibid. 
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ibid. Eclipfes of Jupiter’s fatellites obferved there 

3 ^ 9 * 

Si. Jebfi^s, in Newfoundland. The tranfit of Venus ob- 
ferved there, 279. The obfeivation how made, 280. 
Latitude of Sc. John’s fettled, 282. 

Si. Paul’s Church London, in what danger from lightning, 
p. 222. How that danger is to be prevented, ibid. 
223. 

5 aa, his parallax confidered, p. 35. His force to produce 
flood and ebb, 36. The ratio of his force on the earth 
to the force of gravity, 37. His horizontal diameter 
obferved by Mr. Reeve, 143. By Mr. Hornfby, 148. 
By Mr. Mayer, 170. By the Jefuits at Rome, 
254. 

— — Eclipfeof I Ap. 1764, obferved at Clerkenwell, p. 
103. In Surry-ftreet, 1 07. At Liverpool, 108. By 
Mr. Dun, 1 14. By Mr. Blifs, 141. By Mr. Hornfby, 
145, By Mr. Raper, 150. By Mr. Mayer, 160. 
Mr. Murray, 17 1. By the College of Jefuites at 

Rome, 254. Stt Parallax, 

Sweden, a new inftrument invented there, for afcertaining 
the declination of the needle, p. 8 7. ^ 

Swinton, John, Rev. B. D. F. R. S. his explanation of 
fome ancient Etrufcan Coins p. 99. His remarks upon 
M. L’Abbe Barthelemy’s memoir, on the Phcenician 
letters, 119. His defcrbtijojj, of 4 remarkable meteor 
Seen at Oadbrd, §20. His further remarks opoo M. 
L’Abbe Barthelemi’s memoir, 393. 

Syria, the ancient language of that country, how mixt witE 
Phoenician, p. 133. 


T. 


^hatn, the name of a famous Perfian Admiral, p. 428. 
thau, a Phoenician letter, how mutilated by time, p. 
122, What letter it has a refemblance of, 135. 
or Hur, a Phcrenician word. Its import, p. i lO.. 

f ides 3 
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Sf/iw, the moon’s force in raifing them, compared with 
that of the fun, p. 35* A remarkable one at Briftol, 
83. 

fucker Jofiab,D. D. liis letter concerning a tide at Briftol, 

f^'de,\ Phanician letter. The variety of its forms, 
P* * 35 - 


V, 

fekkt Robert, his accovintof the effedts of lightning, upon 
three Ihips in the Ealt Indies, p. 2^4. 

her tranfit over the full, (5 June 1761. A fupple- 
ment to Mr. Pingre, account ot that tranfit pubhlhecl 
in a former Volume of this work, p. 152. An ac- 
count of that tranfit by Chriflian Mayer, 163. From 
Mr. Winthrop, Newfoundland, 279. Mr. Winth- 
rop’s account remarkt on, 283. 

Virginia^ the fize of the conduftors in that Province, for 
preventing the efieds of lightning, p. 253. Why 
that pradice was adopted there, ibid. 

W. 

S- his difcoveiies of new 
propeities'in conic fedions, p. 193. 

f^afps, a fingular fpecies of them minutely deferibed, 

P* 53 * 

W&ten' and other fluids, compreflibility of, proved by J* 
Canton, M. A. F. R. S. p. 261. Their elafticity how 
different from tliat of air, 262. 

WatfeUy W. M.D. F.R.S.his defeription of the American 
Armadilla, p. 57, His anfwcr to M. Calandrinis 
ijueftions, relative to an apparatus for preventing the 
effed$sof lightning, 203. His account of the diflfedion 
of an afthmaiic perfon, 239. 

Wil/mt 
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Wilftmi B. F. R. S. his letter on the efieits of Ji^tning^ 
p. 247* 

Wmthrof^ John, Elquire, his account of feveral fiery 
meteors feen in North America, p. 185. His letter 
concerning the longitude, 277. His thoughts on the 
equation of the time of noon, 278. His account of 
thetranfitof Venus, 6 June 1761, 279. 

Wires paralladtic, their ufcs in obferving the horary pat- 
aliases of the mbon, 371. 
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P. 33. 1. a. read thus: 
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4. reckoned. 

T's 'pa 

8 . fir JL- read 

JK 31 ^ ^ 

il.frm the bottomt to 8 fut to 5. - . 

4t>r read Ssms^lak deformed. 
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